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The State of Penn. vs. the Western 
Union Telegraph Company. 

In the Dauphin County Court at Harris- 
burgh, April 4th, in the suit of the Com- 
monwealth to compel the forfeiture of the 
Western Union Telegraph Company's char- 
ter for alleged consolidation with the Balti- 
timore and Ohio Telegraph Company, coun- 
sel for the Western Union presented the 
pleas and petition for removal of the suit to 
the United States Circuit Court at Philadel- 
phia. Similar pleas and petitions were pre- 
sented by counsel for the Baltimore and 
Ohio Company. Attorney General Kirk- 
patrick opposed the removal. Hearing of 
argument was fixed for April 17th. 

The Western Union in its plea denies that 
it or the Baltimore and Ohio are subject to 
the Constitution and laws of Pennsylvania. 
It admits that it has acquired substantially 
the whole stock of the Baltimore and Ohio 
Telegraph Company, but asserts that it has 
not consolidated with the said company. It 
also denies that the Baltimore and Ohio 
Company owned a competing line of tele- 
graph. It further denies that it holds any 
part of the capital stock of the Baltimore 
and Ohio Telegraph Company, of Pennsy]- 
vania, or that it at any time consolidated 
with said company. It further says that 
the Western Union Telegraph Company is 
incorporated for telegraph purposes under 
the laws of New York, with power to con- 
struct and operate lines by telegraph, and to 
sell its own property or to acquire that of 


others. 
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Porcelain Insulators and Supplies. 

The widely known Empire China Works, 
of 144 to 156 Green street, Greenpoint, 
Brooklyn, N. Y., have for a long time been 
in the front rank of porcelain manufacturers 
and have been particularly successful in 
supplying the needs of the electrical trade in 
thisdirection. Their porcelain is extensively 
used by a large number of the electrical 
people, and the quality of their goods is not 
excelled by any manufacturer. The almost 
innumerable uses to which this excellent 
non-conductor can be put has created a 
demand that has crowded the Greenpoint 
factory of the Empire Works, and a great 
many new designs have been gotten up by 
them. We illustrate in this issue of the 
REVIEW a hew insulator called the umbrella 
insulator. The name is a very appropriate 
one, for as indicated by the lines in the 
drawing, a good sized groove extends clear 
round the inner rim of the insulator, and is 
of particular advantage in preventing the 
water during a rain from coming in contact 
with the wire which passes round the usual 
groove, compelling the water to drip down 
outside of the wire. Wherever this insulator 
has been tried by electric light companies it 
has given the best of satisfaction, and is now 
being extensively used in New York city. 

The ware manufactured by the Empire 
China Works is undoubtedly of the best and 
purest quality, and it is because of this fact 
that the great non-conductive quality of the 
company’s porcelain issecured. Some three 
dozen or more special designs particularly 
fitted for electrical work, such .as a lar, 
variety of insulators, cleats, bushings, ceil- 
ing blocks, battery rings, etc., etc., are kept 
in stock and manufactured by this company, 
which has, with prompt enterprise, realized 
the great opening for this class of work the 


progress in electrical industry has brought 
about. 





The Magnetic Ore Separator. 

It is reported that experiments are soon to 
be made with one of Edison’s most recent in- 
ventions, the object of which is to concen- 
trate the real ore dug from a mine and get 
rid, by mechanical means, of all dirt and 
earthy matter that interferes with smelting. 
This machine it is claimed will reduce im- 
mensely the cost of smelting and bring into 
use ores that cannot now be profitably worked. 
New York capitalists have purchased 
eight acres of iron ore land, where the ex- 
periments will be made. They have been 
incorporated under the name of the Pennsyl- 
vania Concentrating Company. Buildings 
and machinery are now being put up ata 
cost of $35,000. The rock containing the 
ore, after passing through the crusher and 
broken to the size of an egg, is dumped into 
a large hopper. From here it drops down 
an incline within a few inches of a powerful 
magnet, as recently exclusively illustrated in 
the Review. This will be so heavily charged 
as to draw the ore from its course into one 
channel, and the rock and other foreign 
elements contained in the ore are permitted 
to pass through another channel to the refuse 
pile. 








a 


aw 


Electric Lighting at Middletown, N. Y. 

A large trade in electric lighting has re- 
cently been consummated at Middletown, 
New York, through the efforts of Mr. W. J. 
Morrison, general agent of the Fort Wayne 
Jenney Electric Light Company. The Mid- 
dletown Electric Light and Power Company 
has been organized with a capital of $100,- 
000, and has contracted with Mr. Morrison 
for 2,000 incandescent lights of the Slattery 
induction system and 150 arc lights of 1,200 
candle-power each of the new Wood arc ap- 
paratus which is now being built in the new 
factory of the Fort Wayne Jenney Company 
in Brooklyn, New York. Thearc apparatus 
is being made under the direct supervision 
of Mr. James J. Wood, whose work in the 
electrical field is widely known. 

The Middletown Company will put in 
a 400 horse-power tandem engine of the 
Curtis type. 

Middletown has been a bone of contention 
among the different electric light companies 
for the past three or four years, as it has held 
out against electric lighting. Mr. Morrison 
is to be congratulated on securing so valu- 
able a franchise and enlisting this amount of 
new capital in the electric lighting business. 

— —eme — —— 


The Boston & Albany Ruilroad intend 
to install about 1,000 incandescent lights 
in their new depot at Springfield, Mass. 








A New StTy.e or PorRcELAIN INSULATOR. 





Minute Screws. 

It is asserted that the smallest screws in 
the world are those used in the production 
of watches. Thus, the fourth jewel-wheel 
screw is the next thing to being invisible, 
and to the naked eye it looks like dust ; with 
a glass, however, it is seen to be a small 
screw, with 260 threads to the inch, and 
with a very fine glass the threads may be 





New Porovs Cup oF THE NATIONAL 
GaLvanic BaTTrERY CoMPANY. 


seen quite clearly. These minute screws 
are yoy Of an inch in diameter, and the 
heads are double ; it is also estimated 
that an ordinary lady’s thimble would 
hold 100,000 of thesescrews. No attempt 
is ever made to count them, the method 
pursued in determining the number be- 
ing to place 100 of them on a very deli- 
cate balance, and the number of the 
whole amount is determined by the 
weight of these. After being cut, the 
screws are hardened and put in frames, 
about 100 to the frame, heads up, this 
being done very rapidly by sense of 
touch instead of by sight, and the heads 
are then polished in an automatic ma- 
chine, 10,000 ata time. The plate on 
which the polishing is performed 
covered with oil and a grinding com- 
pound, and on this the machine moves them 
rapidly by reversing motion. 

—_ea2 o——- 


Another New Battery. 


The National Galvanic Battery Company, 
of 18 Cortlandt street, New York, has just 
brought out anew improvement on the old 
porous cup battery. This perforated cup 
battery is exclusively for open circuit work. 
It works instantaneously upon immersion 
into the sal ammoniac solution. There is no 
internal action while the electrodes are not 
united. The platinum connection which 
they use as wellas lead seems to lengthen 
their life, as platinum is not injured by the 
salammoniac. Users of this new form of 
battery report that it gives very satisfactory 
results. 


1s 





_- 


A very interesting and remarkable showing 
relating to street car traffic by means of 
storage batteries, will be found on page 15 
of this issue. The work was done by the 
Julien Electric Traction Company. 





The Algonquin Club of Boston have 
asked for estimates for an installation of 
1,000 new lamps in their new buildin . 


The Telephone in Illinois. 


The following facts have been brought to 
the attention of the law-makers at Spring- 
field, Ill., by the telephone interests of that 
State : 


The telephone companies are now experi- 
menting with copper wires, which will, when 
introduced, be at greatly increased cost, and 
also with improved transmitters, in order to 
increase the distance over which conversa- 
tions may be carried. They have already 
met with a great degree of success, and be- 
lieve if the business in Illinois is permitted 
to follow its natural course these and other 
improvements will be introduced, conversa- 
tion may be made practicable across the en- 
tire State, and the telephone Secome of four- 
fold value. Such results would be impossi- 
ble if this or any like bill were passed. We 
believe the foregoing states no disputed fact. 
If it does, and attention is called to the item 
in dispute, convincing proof can be presented 
establishing the fact. We say then: 1. The 
telephone business in Illinois is essentially an 
Illinois institution in which Llinois citizens 
are largely interested. 2. Plans for a more 
equitable arrangement of rates chan has yet 
been adopted, and which are the result of 
careful thought and experience in the busi- 
ness, are now under contemplation by the 
telephone people. 3. The telephone business 
is, for a limited time and in the wisdom of 
the General Government, controlled by pat- 
tents, which bear as heavily upon the local 
companies as they do upon the individual 
subscriber, while the proposed legislation 
affects only the local industry, which is 
already under the burden of royalties. 4. 
Those who have had most experience in the 
business of telephony affirm that the pro- 
posed action will, if adopted, cause a com- 
plete destruction of the business in Illinois 
or cripple it so as to make it of little benefit 
toany one. 5. The liberal use of capital in 
new fields is necessary to the progress of the 
State. If new enterprises are to be subject 
to arbitrary legislative enactments, the confi- 
dence of citizens in the safety of present in- 
vestments will be destroyed and progress in 
business cannot be hoped for. 6. The 
people of the State would suffer from the 
proposed enactment equally with those who 
now havetheir money invested in the business. 
The latter would be deprived of the value of 
their present investments, while the former 
would be deprived for a long time of the 
benefits of the rapid growth of this industry, 
which is even now of great service and con- 
venience to the citizens of the State. The 
people engaged in this business have confi- 
dence to believe that the Legislature of the 
State of Illinois will give this subject the 
consideration it merits, and will not know- 
ingly do an injustice, nor withdraw encour- 
agement which is so essential to the proper 
development of this useful industry. 
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Explosion in an Electric Light Station. 


An explosion occurred in the Utica, 
N.Y., Electric Light works one evening last 
week. Heretofore an 8-inch pipe 70 feet 
long has carried the steam from the boiler 
house to the engine. A large boiler has just 
been put in, necessitating a 12-inch pipe. 
The latter had just been put up, some of the 
joints being held by only two threads, 
About 80 pounds of steam was let in, when 
the pipe burst in several places. A portion 
of the boiler house roof was blown off. The 
whole plant was filled with steam. The 
explosion was heard some distance, and 
stories of a large loss of life spread rapidly. 
The engineer and two others employed about 
the building, however, are the only ones 
injured, and they are suffering only from 
slight scalds and bruises. The electric lights 
were out in the whole city that night, 
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Opinion of Judge Wallace in Regard to 
Overhead Wires of the Western 
Union Telegraph Company. 


The Western Union Telegraph Company, 
on behalf of which an injunction was ob- 
tained from Judge Wallace, of the United 
States Circuit Court, restraining the Mayor 
and Board of Electrical Control from 
interfering with the poles and overhead 
wires of the company, met an almost entire 
defeat in the suitlast week when Judge Wal- 
lace filed his opinion in the clerk’s office 
of the Circuit Court. He holds, against 
the argument of the Corporation Counsel, 
that the United States Court has jurisdiction 
of the suit. He dissolves the injunction pre- 
viously granted, holding that the telegraph 
company is subject to reasonable police reg- 
ulations by the State, and that the laws relat- 
ing to the subways are police regulations and 
are reasonable. He decides, however, that 
the placing of the wires on the elevated road 
structures cannot be interfered with. The 
decision is in part : . 

The case presents the general question 
whether certain acts of the municipal 
authorities of the city of New York, respect- 
ing matters of grave local concern, done or 
ubout to be done, pursuant to powers 
cevolved upon them by the legislature 
of the State, are such an invasion of 
the paramount authority of the national 
government as to render them unwarranted. 
Telegraph companies that have accepted the 
restrictions of the law of Congress of July, 
24, 1866, become, as to government business, 
agencies of the general government, and are 
given the privilege to ‘* construct, maintain, 
and operate,” lines of telegraph over and 
along any post-road of the United States, but 
not so as to interfere with ‘‘the ordinary 
travel” on such roads. All the streets of the 
city of New York are post-roads, because 
they are letter-carriers’ routes, and all rail- 
roads are post-roads. The complainant ac- 
cepted the provisions of the law of Congress 
in 1867. 

It is not open to discussion that the com- 
plainant is protected by the National author- 
ity against any encroachment under State 
authority upon the rights and immunities 
expressly granted to it by the acts of Con- 
gress, or which it enjoys in its dual capacity 
as an agent of the general Government and 
an instrument of interstate and foreign com- 
merce. * * * Nevertheless, persons and 
corporations enjoying grants and privileges 
from the United States, exercising Federal 
agencies, and engaged in interstate com- 
merce, are not beyond the operation of the 
laws of the State in which they reside or 
carry on their business ; and it is only when 
these laws incapacitate or unreasonably im- 
pede them in the exercise of their Federal 
privileges or duties, and transcend the pow- 
ers which each State possesses over its purely 
domestic affairs, whether of police or in- 
ternal commerce, that they invade the Na- 
tional jurisdiction. The statutes which the 
defendants are proceeding to enforce unques 
tionably belong in the category of police 
regulations, the power to establish which 
has been left to the individual States. * * 
It is to be considered whether the statutes in 
question or the acts of the defendants under 
them can be defended under the State power 
of police regulation, or whether what is pro- 
posed to be done exceeds in any respect the 
boundaries of legitimate regulation and en- 
croaches upon the rights of the complainant, 
founded upon the law of Congress, or inci- 
dental to the nature of its commerce. 

Judge Wallace says that the law of 1887 is 
valid, and that the question is as to the reason- 
_ ableness of the regulation, and whether the 
losses and inconveniences to which the com- 
plainant may be subjected are not such as 
may justly be exacted of every citizen and 
property owner for the common good. “ It 
is not apparent,” he says, ‘‘ how the regula- 
tion proposed impairs in any just sense the 
privilege granted to the complainant by the 
law of Congress.” The opinion goes on : 

The legislation in question does not con- 
template any regulation which is ‘not practi- 
‘cally feasible, but what is prescribed, if 
judiciously enforced can be complied with 
by the companies operating wires without 
serious detriment to their instrumentalities. 
" 2 There is serious doubt whether the 
powers conferred by these statutes are not 
nugatory to the extent that they permit the 
complainant to be deprived of its right to 
maintain and operate its wires upon the 
structures of the elevated railway. That 
railway is an independent post road of the 
United States in legal contemplation, carved 
out of the streets upon which the structures 
are erected; and State legislation, under 
whatever power it may be classified, is im- 
potent to destroy the privilege given by the 
act of Congress, The power to remove the 
wires altogether from these structures, and 





to refuse to permit them to be kept there 
under any circumstances is not regulation, 
but is equivalent to a complete denial of the 
privilege. Inasmuch as the maintenance of 
the wires of the complainant upon the 
structures of the railway compapy is not at 
present attended with any public inconveni- 
ence, and the question is one of sufficient 
novelty and importance to be considered by 
the court of last resort, any doubt should be 
resolved in favor of the complainant for the 
purpose of its temporary protection. 
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The Expense of Laying the Brooks 
Underground Electrical Conductors. 


| To THE EpiTor oF ELECTRICAL REVIEW: 

| Dear Str:—Enclosed, I hand you the 

| following information: A telephone com- 
pany furnishes the expense of laying 1,200 

| feet of conduit, with 12 ducts, under a cob- 
ble-stone pavement, including manholes, at 

| $90 each, at the rate of five manholes per 

| mile, at $1.56 per foot, or $686.40 per mile 
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Fig. 1.—ELectric DRAWBRIDGE—VIEW SHOWING SWITCHES AND CONNECTION WITH 
Moror. 


Louisville, KEy.—The Kentucky Phono- 
graph Company; the directors are J. B. 
Speed, Charles R. Long, J. W. Gaulbert, 
John H. Sutcliffe, H. V. Loving, W. B. 
Haldeman and W. R. Ray. 
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of duct. This conduit was made of creo- 
soted hemlock, the ducts or spaces three 
inches square. The full capacity of this 
duct is for a lead encased cable 2,5, outside 
diameter, two inches inside. The weight of 





| pipe 
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Dect POF GEO... oie ee $928 

| SS =a ee 1,267 20 

SE Ds sue deteess 1,584 00 
$3,779 98 


This brings the price of the conductor to 
$37.80 per mile. If pine or hemlock plank 
is used it brings the price of the conductor 
to something over $40 per mile. 

These are the cheapest kinds of a conduit ; 
but suppose we use an iron pipe, three 
inches inside diameter, at 22 cents per foot, 
instead of the wood duct, and into it draw 
the lead encased cable, we then have : 


Iron piper per mile ...... $1,161 60 





Digging, repaving and 
IN ainie0sscec'eas 582 00 
Lead pipe per mile....... 1,267 20 
Cable ‘‘ we Nee cee 1,584 00 
$4,594 80 


which, per mile, is $45.95 per conductor. 
In place of this we will substitute the 
Brooks system, and use the same size iron 


Pipe per mile............ $1 161 60 
10 splice boxes, at $3 each. 30 00 
i repaving, per 
mile, per pi 132 00 
The capacity of the 3-inch 
iron pipe is 214 times 
that of the lead, conse- 
quently willtakeacable . 
of 225 conductors, rela- 
tive cost per foot 671 
cents. Per mile....... 3,564 00 


$4,887 60 
which, divided by 225, gives $21.72 per mile 
per conductor 


CONDUCTORS FOR ARC LIGHTING. 


A No. 4 strand conductor, covered with 
three heavy braids, costs about four cents 
per foot. The market price for such con- 
ductors, when drawn into lead, is about 1314 
cents per foot, the lead costing in round 
numbers about twice as much as the copper. 
Thirty of these conductors can be drawn 
into a 3-inch iron pipe. 

Cost of pipe per mile ....$1,161 60 
** 30 conductors per 
6,336 00 


$7,497 60 
or, in round numbers, $250 per mile per con- 
ductor. 

The single lead encased conductor cost per 
mile $713, which must further be increased 
when the allowance is made for the cost of 
conduit, 

In the Brooks system the inside of 
the pipe and its contents undergo no 
change. The outside of the pipe can 
be protected from rust by means 
well known. 

How long is a wood-creosoted con- 


duit to last. The life of a fir, cre- 
osoted telegraph pole in England is 
from seven to ten years, so far as 
regards the portion in the ground. 
Half of the body of the pole below 
P= the surface is then gone, and the 
balance in an advanced state of de- 
c1y, but when the wood is in the 
form of a plank or a board, what 
will become of that structure about 
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Fie. 2.—SkEcTIONAL VIEW SHOW1rNG LocATION OF Motor anp Car.LEs. 


St. Louis, Mo —The Porter Electric Com- 
pany, capital, $40,000, filed articles of as- 
sociation with the Recorder of Deeds. The 
stockholders are Joseph F. Porter, 360 
shares ; Charles J. Briner, 30 shares, and 
James H. Hopkins, 10 shares. 


Spokane, Falls, W. T.—The Washington 


Motor Company ; capital, $1,000,000. The | 


incorporators are F, R. Moore, H. Bolster, 
W. 8. Nordman, Cyrus 8. Burns. Trustees, 
D. C. Corbin, John W. Chapman, J, P. M. 
Richards and William Petti. F. R. Moore, 
president ; John W. Chapman, first vice- 
president ; J.P. M. Richards, second vice- 
president ; John D. Sherwood, treasurer ; 
W. 8S. Norman, secretary. 


this pipe is five pounds per foot; cost per 

foot, 24 cents ; cost per mile, $1,267.20. We 

then have cost per mile per duct, $686.40 : 

also 100 wire telephone cable, at 30 cents per 

foot, or $1,584 per mile, which gives the fol- 
| lowing: 


Dat POF THNS...... cccsees $686 40 
er “‘wadeceauvnes 1,267 20 
ee  Ncwcdccwenee 1,584 00 
$3,537 60 


which, per mile, is $35.37 per conductor. 
| The foregoing figures contemplate the use 
| of inch boards of hemlock, but if we sub- 
| stitute white pine for hemlock we have to 
add 66 per cent. to the price of the duct. 










the time that the Bell telephone 
patent will have expired ? 

Since the cable of this new system 
was laid, two years ago, on the 
Pennsylvania Railroad, there has 
never been an interruption on any 
of the 53 conductors. 

But those using the conduit sys- 
tems are continually pulling out and 
tinkering at their conductors. 

It is now nine years since I first 
laid conductors for practical use on 
the London and Southwestern Rail- 
way, London. Those conductors 
are still working, and Mr. Preece, 
the government electrician, writes under date 
of January 15, 1889, that he ‘* has not heard 
of any trouble with them for some time 
past.” 

Instead of using a thick mixture, as now, 
for insulating the conductors, I used paraffin 
oil, which leaked through the joints of the 
pipe to a considerable extent. A defective 
joint that would cause a leak of a gallon per 
day then, with the substance I now use 
would show no leak atall. We remedied 
that difficulty by sending them the rosin 
mixture. 

The laying of the Brooks system is so 
simple and easily performed that it is the 
intention of the company to grant licenses 
to those who wish to use it, and let those 
parties do the work. 

Very resp’y yours, 
Davip Brooks. 
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lurning Drawbridges with Electric 
Power. 

One of the latest appliances of the electric 
motor which has excited much interest, not 
only from its novelty but also the excellence 
of its operation, is that of the turning of 
drawbridges. This isa matter to which a 
cood deal of attention has been given both 
by bridge and electrical men, but it is not 
until recently that the motor for this pur- 
pose has supplanted steam and the slow la- 
porious method of the long lever worked by 
two or three men. 

One installation, the details of which are 
shown in the accompanying cuts, has re- 
cently been made at Bridgeport, Conn., by 
the New England Electric Supply Co. The 
drawbridge, which is 180 feet long, 60 feet 
wide, and weighs 320 tons, was formerly 

erated by three men, but this method was 
found to be open to serious objections, and 

tended by considerable expense, as it ne. 
sitated the constant attendance of the 

n, and under the most favorable circum- 

nees it took six minutes to open and 

se the draw, which caused a jam on both 
seriously interfered with the 


s and 
iffic. 
The problem of applying electricity as a 
‘tive power has been successfully worked 


t both to the satisfaction of the city offi- | 





and rheostat are enclosed in a water-tight 
box in the frame work of the bridge, and 
are easily accessible from the road bed. The 
bridge tender has everything under complete 
control and can easily regulate the speed and 
the direction of rotation of the drawbridge. 

The motive power is furnished by a 74¢ 
horse-power Thomson-Houston motor, se- 
curely fastened to the draw»by iron braces. 
One end of the motor shaft is a pinion which 
drives a train of gears, the last of which 
turns the shaft formerly operated by the 
men. 

This installation is complete in every de- 
tail, its operation is excellent, and reflects 
much credit upon the Thomson-Houston 
apparatus. The New England Electric 
Supply Co. has received much praise from 
mechanical and electrical engineers for the 
excellent work they have done here, and has 
applied for patents on the devices used, and 
is in communication with several cities which 
contemplate installations of the same nature. 

—_ -<- 


Cutting Down Electric Light Poles at 
Middleboro, Mass. 

Trouble that has for several days existed 
between the town authorities and the Mid- 
dleboro Electric Light and Power Company, 
culminated April 12th, in open warfare. 
The electric light people were crdered 








A Long and Valuable List of Patents. 


The Westinghouse Electric Company, of 
Pittsburgh, own and control a very extensive 
list of patents, which have recently been ar- 
ranged in pamphlet form. This list includes 
patents in probably every branch of electri- 
cal work. Among the names of the inven- 
tors appearing in addition to the name of 
Mr. Westinghouse, which appears 13 times, 
are those of Wm. Stanley, Jr., 33 patents ; 
O. B. Shallenberger, Jr., 48 patents ; H. M. 
Byllesby, 18 patents; Nikola Tesla, 18 
patents ; Phillip Lange, 18 patents; A. L. 
Reinmann, 9 patents; C. F. Reinmann, 2; 
A. G. Waterhouse, 8; F. G. Waterhouse, 
4; O. A. Moses, 2; Phillip Diehl, 5; L. B. 
Stillwell, 2; A. G. Brown, 2; Reginald 
Belfield, 5, and a number of names with one 
patent each. Several of the above were as- 
sociated in the inventions. 

In addition to these, which belong direct 
to the Westinghouse Company, the company 
is lessee of the following named companies, 
and of course controls all the patents owned 


by each: The Sawyer-Man Electric Com- 
pany (Consolidated), 56 patents ; the United 
States Electric Lighting Company, 294 
patents; the National Electric Light and 
Power Company, 8 patents, allin the name 
of Otto Heickel. 

This makes a grand total of about 570 
electrical patents to be credited to the West- 
inghouse Company. 





Fie. 8.—DRAWBRIDGE AT BRIDGEPORT Usine ELEectric Motor To Swine It. 


ials and the bridge builders. The draw can 
» opened and closed in two minutes, and 
le expense is limited to the hiring of one 
iin and the monthly charge of the electric 
sht company, by which a considerable 
iving is effected. 

The details of the construction are as 

llows: 

The current is conducted to the motor 

irough two submarine cables, the core being 

jual to 4 B. & S. copper wire which are 
protected from lightning by two Thomson- 
louston lightning arresters. The shore 
nds are connected to the incandescent light- 
ng current, of the Bridgeport Electric 
Light Co., by a double pole switch so that 
he current may bé shut off at the pleasure 
‘f the draw tender. The other ends are con- 
iected to vertical stationary posts which are 
carefully insulated from the structure, and 
which carry on their upper ends a pair of 
brushes which are in contact with two in- 
sulated copper bands attached to the circular 
support on the draw and moving with it. 

A rheostat is used to regulate the speed of 
the motor and a reversing switch to change 
the direction of rotation of thearmature. The 
armature, rheostat and fields are connected 
in series. 

The double switch, fuses, reversing switch 





to stop their work of erecting poles and 
building lines, but refused to obey. 
The selectmen began cutting down the poles. 
Mr. Pettingill, of the Electric Light Com- 
pany, tried to prevent this by standing on 
the saw, and was arrested. 


——emo- 


Government Telephone Cases. 

Attorney-General Miller will, it is under- 
stood, appoint Mr. Jenks, at present Solicitor- 
General, to take charge of the Government 
telephone cases. It is probable that the 
somewhat formidable array of special counsel 
will not becontinued. It is doubtful whether 
the fund available for the Department of 
Justice would be sufficient for the salaries of 
special counsel, if they were to be paid on 
the same scale as they were during the last 
two years. The interests of the Government 
will be guarded by this assignment of Mr. 
Jenks, who has had the general charge of 
the cases in the Department of Justice, and 
was the officer of the Interior Department 
who was especially charged with the law 
side of the preliminary inquiry in that de- 
partment which has resulted in the pending 
protracted and costly investigation. Mr. 
Jenks is a lawyer of ability, and is familiar 
with the detail of the telephone litigation. 





Chicago, I1l.—Green Bay and Fort How- 
ard Electric Railway and Power Company, 
at Chicago ; capital, $100,000 ; to build and 
operate street and dummy railways in Brown 
county, Wis., supply electric light, heat and 
power in the cities of Green Bay, Fort 
Howard and other places; incorporators, 
H. Ward Leonard, E. M. Izard and M. L. 
Coffeen. 


Spokane Falls,,W. T.—Messrs. John H. 
Stone, J. R. Allen and E. B. Spencer have 
formed a stock company, to be known as 
the Washington and Idaho Telegraph Com- 
pany. The company will do a general 
telegraph business in the territories of Wash- 
ington, Idaho and Montana, and will have 
their headquarters in Spokane Falls. The 
capital stock is $50,000. 


Moorestown, N.J.—The Moorestown Elec- 
tric Light, Heat and Power Company; cap- 
ital, $50,000 ; divided into 2,000 shares at a 
par value of $25 each. Of the total amount 
of stock but one-half, or $25,000, is to be 
issued unless absolutely necessary. The 
incorporators subscribed for 52 shares, or 
$1,300. It is proposed to purchase two 
compound condensing engines of 50 horse- 
power each, and two dynamos of 500 lights 
each, 








Athens, 0,—Athens Gasand Electric Com_ 
pany ; capital, $25,000. 








Phillipsburg, Pa.—The Electric Appli- 
ance Glass Company, of Phillipsburg, 
Beaver county ; capital, $20,000. 


Milwaukee, Wis.—The Keelyn Electric 
Company, of Milwaukee ; capital, $1,000 ; 
incorporators, James Keelyn, Edward Fitch 
and W. D. Van Dyke. 


Decatur, Ill.—Citizens’ Electric Street 
Railway, of Decatur ; capital, $150,000 ; to 
operate electric and other street railways ; 
incorporators, William L. Furguson, William 
L. Shellabarger, John E. Kinney. 


Chicago, I1l.—Pheenix Incandescent Lamp 
Company, Chicago; capital, $100,000; to 
manufacture electric lamps and other elec- 
trical apparatus ; incorporators, A. F. Op- 
permann, E. D. Goff and E. C. Eckstromer. 


Wichita, Kan.—The Wichita Steam Pipe 
Covering Company ; capital stock, $50,000 ; 
directors, F. E. Parmenter, Jacob Krupp ; 
James McComb and O. M. Sherman, of 
Wichita, and C. J. Call, of Stafford, N. Y. 


St. Paul, Minn.—The Riggs Electric Trav- 
eling Danger Signal Company has been in- 
corporated by Joseph W. Riggs, St. Paul, 
Minn. ; Darwin H. Kingsley and J. A. G. 
Richardson, of Minneapolis. Capital stock, 
$3,000,000. 


Kittery, Me —The United States Motor 
Company has been organized ; capital stock, 
$200,000. President, John M. French, Chel- 
sea; treasurer, Charles H. Reed, Boston ; 
directors, John M. French, Charles H. Reed, 
George A. Walker. 


Chicago, Ill.—The American Electric 
Meter Company, at Chicago ; capital stock, 
$200,000 ; for the manufacture of electric 
meters and other materials and merchandise; 
incorporators, John Marder, E. 8. Skinner 
and R. E. Richardson. 


Bedford, Pa.—A company has been formed 
with a capital stock of $25,000, to light the 
town and mineral springs by electricity. L. 
B. Doty, H. D. Tate and John E. Smith are 
the leaders in the enterprise. The plant will 
be in running order by the middle of June. 


Chicago, I1l.—The Sperry Electric Mining 
Machine Company, at Chicago ; capital 
stock, $100,000; for manufacturing all 
kinds of machinery, particularly electric 
mining machinery ; incorporators, Albert L. 
Sweet, Elmer A. Sperry and Francis W. 
Parker, 


Belleville, Il1—The National Railway 
Supply Agency, at Belleville ; capital, $100,- 
000; to deal in articles necessary and inci- 
dent to the construction of steam, cable, 
electric and other rail tramways. Incorpo- 
rators, T. B. Wilson, George H. Poor and 
L. L. Austin. 


Chicago, Ill.—Rudd Electric Rapid Tran- 
sit Company, Chicago; capital, $100,000 ; 
for the construction and operation of electric 
railways, surface, underground or elevated, 
for express, freight, mail, passenger, and 
construction and operation of telegraph lines, 
electric lighting, power and manufacture 
of electric goods ; incorporators, Joseph L. 
Holbrook, Harlan E. Patterson and W. C. 
Holbrook. 

Portland, Me.—The Union Electric Car 
Company ; capital stock, $1,000,000. It de- 
signs to equip street railways with electric 
power, either overhead, conduit or storage 
battery systems. The officers consist of 
Hon. Linus M. Child, president; J. N. 
Alley, vice-president; Andrew Robeson, 
secretary and treasurer ; Col. E. H. Hewins, 
general manager, and the above-named, with 
Messrs. A. L. Richards, George H. Drew, 
and A. Eastman, directors, 
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Has practical, economical, thermal elec- 
tricity been discovered ? 





An injunction in the storage battery case 
of the Electrical Accumulator Company 
against the Julien Electric Company has 
been granted in favor of the former com- 
pany in the U. S. Circuit Court. The 
injunction is to prevent the Julien Com- 
pany from making secondary batteries 
‘* containing or embodying an electrode con- 
sisting of a support coated on one or more 
faces with an active layer of absorptive sub- 
stance such as metal or metallic compound, 
applied thereto in the form of a paint, paste 
or cement, and practically insoluble in the 
electrolytic liquid so as to be or instantly be- 
come spongy, and thus capable of receiving 
and discharging electricity, as stated in said 
letters patent, and from vending to others to 
be used, or using or causing to be used in 
any manner any secondary or polarization 
vatteries, thus heretofore constructed by 
you or any of you; and from infringing 
the first claim of said letters patent, as lim- 
ited by said disclaimer, in any way whatso- 
ever,” 





We are vot starring as prophets, but are | 


| 


willing to predict that the year 1889 will see | 


some remarkable advances made in electrical 
science. 





The electric wires of New York are to be 
cut down this week. And then, if the sub- 
ways continue to explode, and the steam 
pipes continue to melt, the lot of the wire 
owners will be hard indeed. 





The executors of the estate of the late 
Capt. Ericsson, in accordance with his 
wishes, will present some worthy memorial 
of the great inventor to Sibley College, Cor- 
nell University, in which he was much in- 
terested. It has been decided it shall be a 
bust of the great inventor, and is a duplicate 
of the one presented to the King of Sweden. 


The best wishes of the Review staff and 
of a host of other friends go with Mr. 
W. D. Sargent, who sailed for Paris Satur- 
day of lust week, to be absent at the Expo- 
sition several months. The telephone rep- 
resentatives from other countries will find 
Mr. Sargent thoroughly informed on every 
detail connected with successful handling of 
the business in this country. 


Our Pittsburgh correspondent sends us 
the following interesting information under 
date of April 11th: A private demonstration 
was made last night to a few prominent gen- 
tlemen of this city (Pittsburgh) of an ex- 
ceedingly simple device by which the energy 
in the secondary circuit of an alternating 
system was increased one hundred per cent., 
the agent used being heat pure and simple. 





A very interesting article, prepared for 
the ELectricAL Review by Dr. S. S. 
Wheeler, electrical expert of the Board of 
Electrical Control, is published on another 
page. The history of the recent under- 
ground work by arc lighting companies in 
New York, and the result of many insula- 
tion tests, are given at length, and will be of 
particular interest to every practical worker 
in the electric lighting field. 








Referring to the fact that the Consolidated 
Gas Company, of New York, on discovering 
that one of its meters was too fast, had re- 
funded $14.62 to the customer, the Ameri- 
can Gas Light Journal makes a point against 
the presumed witty daily press, as follows : 
‘This instance, however, becomes a striking 
example only because he (we believe he is a 
hair dresser, with a leaning towards litera- 
ture) made it public, whereas a similar case 
happens at least once a week. ‘Ihe really 
rare bird, however, would be the consumer 
who, having knowledge that his meter was 
slow, paid the company for gas that he con- 
sumed but which was not registered. There 
are 20 slow meters in this city to the one 
that is fast; and if the metropolitan organs 
wish proof thereof let them apply to the 
local gas meter inspector. As for a city 
consumer ever refunding money for unreg- 
istered gas—well !” 


Se 





An accident to one of the employés of the 
Fort Wayne Jenney Electric Light Com- 
pany, occurred recently at the company’s 
factory, and, although regrettable, in itself, 
is interesting as showing the exaggerated 
nature of many of the statements made with 
regard to the danger of the alternating cur- 
rent. There is no doubt that in this case 
the man received the full potential of the 
machine, as he (believing the machine was 
not running) deliberately seized two brass 
couplings connecting the machine to the 
primary of a converter, in multiple with 
others, and disconnected them from the con- 
verter. The result was that he received a 
severe shock, falling forward, and burning 
his hands somewhat severely ; he did not 
become unconscious, and after a few sec- 
onds, succeeded in getting free. Beyond the 
burns on his hands and the shock to the sys- 
tem he was not much the worse, and ex- 
pected to be at work again in a day or two. 
The machine was delivering current at some- 
thing over 1,000 volts—probably about 1,050, 





MANHOLE EXPLOSIONS 
CONTROLLED. 


The combination of recent events has at- 
tracted almost universal attention, in elec- 
trical centres, to the explosions which are 
becoming so common in electrical subways 
that the public is fast becoming of the 
opinion that to explode is the natural innate 
function of asmanhole. It is generally ad- 
mitted that it is next thing to impossible to 
construct conduits and manholes that shall 
be gas tight, and it isan equally undisputed 
fact that no immediate advantage would be 
derived from making the gas mains tight, for 
the reason that the earth underlying the 
streets of the great cities is so thoroughly 
impregnated with the gas that has already 
escaped from the mains, that an explosive 
mixture would continue to be given off from 
the earth, under varying conditions of tem- 
perature, for a long time to come. 

It has been said that it is only necessary to 
ventilate the system of conduits to secure 
safety from explosion, but the dismal fact 
remains that systems of ventilation, up to 
the present time, have not been an unqaali- 
fied success. 

On the other side of the Atlantic it has 
been suggested, and even tried, to fill the 
conduits with water. It is possible that some 
substance having advantages not possessed by 
air could be used to fill the conduits ; for 
example an artificial atmosphere which 
would not form an explosive mixture with 
street gas might be employed. It might not 
be unwise to experiment with carbon dioxide 
which has the three-fold advantage of being 
inexpensive, non-explosive when mixed with 
strect gas and is more than once and a half 
as heavy as air and would gravitate down- 
ward and out through any leaks in the con- 
duit system carrying before it any gases 
emanating from the earth. Although it is as 
incapable of supporting life as itis of sup- 
porting combustion, yet it is not poisonous, 
and a suction fan vigorously applied for a 
few minutes would empty a manhole suffi- 
ciently for workmen to enter it. It also has 
the udvantage of being easy of manufacture, 
in fact a device could be placed in each man- 
hole which would manufacture the gas and 
automatically regulate its flow. 





INTOXICATION BY INDUCTION. 


The builders of lines of wires and cables 
are not the only sufferers from induction, it 
seems. Nor is electricity the only element 
that generates induction, for now comes its 
first cousin—sometimes known as ‘‘ Jersey 
lightning ””—with strong claims for recogui- 
tion in this very extensive and always vexa- 
tious field, as the following from the Popular 
Science Monthly evidently proves : 

‘*4 prominent military man who had 
drunk moderately during the war and had 
abstained from that time on, while attending 
a dinner with his old comrades, where most 
of them were intoxicated, suddenly became 
hilarious, made a foolish speech, and settled 
back in his chair in a drunken state, and was 
finally taken home quite stupid. 

ts He had not drunk any spirits and had 
only used coffee and water, and yet he had 
all the symptons of the others, only his was 
intoxication from contagion—the favoring 
soil had been prepared long ago inthe army. 

‘* Another case was that of a man who had 
been an inebriate years ago, but had re- 
formed. He was recently elected to office, 
and gave a dinner to some friends. Among 
them was a physician who has been greatly 
interested in these studies. He sent mea 
lovg report, the substance of which was this : 

‘© On the occasion referred to many of the 
company became partially intoxicated, and 
the host, who drank nothing but water, be- 
came hilarious, and finally stupid with them. 
He was put to bed with every sign of intoxi- 
cation, but recovered, and next morning 
had only a confused notion of these events. 

‘«The third case occurred four years ago. 
A reformed man, of 12 years’ sobriety, went 
on a military excursion with a drinking 
company, and, although he drank nothing 
but lemonade, became as much intoxicated 
as the others. 

‘“This event was the subject of much 
comment and loss to him, socially and other- 
wise, although he protested. and others con- 
firmed his statements, that he did not take 
any spirits at this time.” 





The Mexican Telephone Company has 
elected officers for the ensuing year as fol- 
lows: President, Robert Colgate, New 
York ; vice-president, Harmon Hall ; treas- 
urer, W. F. Smith, Boston ; secretary, W. 
H. Harrington, Boston. The United States 
office of this company is at 235 Washingion 
street, Boston. 





OUR CHICAGO LETTER. 


Western Union Telegraph.—This company 
is rapidly becoming known by some particv- 
lars of reputation of anovel character. Lust 
week | chronicled a pigmy row among tle 
boys of the night delivery staff. A day cr 
two ago a man of respectable appearance 
was discovered to be negotiating forged 
orders on the company among the unsophis 
ticated denizens ot the northside. On Wed- 
nesday evening last the manager of the com- 
pany, Mr. Geo. W. Felton, to the surprise 
of a large audience at McVicker’s Theatre. 
followed the orchestra up through the cellar 
door that leads under the stage, and took his 
seat as conductor, while the regular leade: 
humbly seated himself as first violin. Georg: 
went through the ordeal like a little man 
and at the close of the overture—‘‘ William 
Tell”—received a thundering round of ap 
plause. The reason for this little freak was 
a ‘‘stump” on the part of some musicians 
because George contended that Chicag: 
should have its own orchestra, and it wa 
not supposed he could handle a baton. H 
did it. 

Political Trimming.—For the past two 
years the vessel and harbor interests hay: 
been handled by telephone, the bridges be- 
ing opened and closed by this means, under 
the harbor master through an operator. Thi 
last election resulted in a change of adminis 
tration, and it is said that a candidate for 
the position of harbor master, who held that 
oftice under a former mayor, is promising 
the river interests to overthrow the telephon 
system if they will aid him to secure th 
place. It is not likely to be so overthrown. 
as even the river men are in the majority in 
its favor. 

Electric Railways.—If Chicago does not ‘n 
the near future have one of these latter day 
luxuries, it will not be the fault of incorporated 
companies looking to that end. The last one 
on deck is the ‘‘ Rudd Electric Rapid Transit 
Company of Chicago, for the construction 
and operation of electric railways, either 
surface, underground or elevated, for carry- 
ing express, freight, mail and passengers, 
and the construction and operation of tele- 
graph lines, electric lighting and power, and 
the manufacture of all kinds of electrical 
goods.” There isn’t much left. It’s like the 
case of the school boys and the apple. When 
all in turn had said, ‘‘I speak for the core. 
Jim ;’ Jim kindly remarked, ‘* This apple 
ain’t goin’ to have no core.” 

Chicago Electric Ciub.—The meeting on 
Monday night, the 15th, will be the last of 
the semi-monthly meetings in the present 
rooms. On that occasion Mr. Fred. De 
Land will read an historical sketch of the Club 
—its rise and progress. Thursday, the 18th, 
the annual meeting for election of officers 
for the ensuing year will be held. The nom- 
inating committee has placed the following 
regular ticket in the field, from which there 
will be probably little deviation: President, 
8. A. Barton ; vice-presidents, H. W. Leon- 
ard, F. B. Badt, Alex. Kempt, D. P. Perry ; 
secretary, W. A. Kreidler; treasurer, F. 8S. 
Terry ; managers, B. E. Sunny, F. E. Deg- 
enhardt, M. A. Knapp, E. Baggot, H. A. 
Glasier, Wm. Zimmerman, W. M. Lenhart, 
Geo. B. Bailey, C. K. Giles, E. A. Sperry ; 
membership committee, C. C. Haskins, W. 
H. McKenlock, Geo. W. Whitefield, F. W. 
Parker, J. H. Shay. 

For High Insulation.—The following cir- 
cular has been received by all the electric 
light people in Chicago, unless by accident 
omitted from the list : 

‘** From this date no underwriters’ or other wire of 
similar insulation will be passed on inspection with- 
in the city limits. This applies to outside as well as 
inside wiring. C. C. Haskins, Electric Light In- 


spector.” 
Chicago, April 18, 1889. C. C. H. 





OUR NEW ENGLAND LETTER. 


Increased Facilities. — The Billings and 
Spencer Co., at Hartford, Conn., are build- 
ing a large addition, 90 feet by 40 feet, to 
their already extensive works. The in- 
creased capacity is demanded by the com- 
pany’s business, which is spreading largely 
in the electrical field. The new quarters 
will be used for additional drops in the drop 
forging work, and for a stock-room. The 
entire shops are lighted by a Waterhouse 
arc and incandescent plant, under the charge 
of Mr. George Matthews. 

The Eco Magneto Clock.—The Eco watch- 
men’s clock, in which a magneto replaces 
the battery used in some older forms, is 
meeting with a steadily increasing sale. - 

Acceptable and Accepted. — The electric 
street railway and electric lighting plant at 
Southington, Conn., both of which were re- 
cently installed by the Hartford Dynamic 
Company, have given such satisfaction that 
it has been accepted by the local company, 
and at the annual meeting of the company 
the old board of officers were re-elected, 
showing their course to be satisfactory to 
the stockholders. The plants are very cred- 
itable to the Hartford Dynamic Company, 
and the experience of Southington will 
doubtless be repeated by other wide-awake 
Connecticut towns. 

Presentation at Middletown. -— Mr. J. P. 
Stow, secretary and treasurer of the Middle- 
town (Ct.) Electric Light Co., was cailed 
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hastily to the station Thursday evening, and 
on his arrival, instead of finding some seri 
ous mishap befallen the machinery, found a 
gathering of friends, and was presented a 
fine silk umbrella by Superintendent Put- 
nam in behalf of the employés of the com- 
pany. 

The Connecticut Motor Co.—The new 
factory of the Connecticut Motor Co. is in 
active operation and night work is found 
necessary a portion of the time. Mr. Robert 
P. Dunstan, the treasurer and general man- 
aver of the company, has been one of the 
busiest men in Hartford during the fall and 
winter, and the fruit of his toil is now being 
shown in the excellent types of motors manu- 
fac'ured by the company. 

Organization of a New Boston Co.—The 
Union Electric Car Company has organized 
by the election of Linus M. Child as _presi- 
dent, and A. L. Richards, Andrew Robe- 
.on, George H. Drew, E. H. Hewins and 
john H, Alley as directors. The company’s 

ipital is $1,000,000. The offices are at 18 
ost Office square. The company is formed 
fur the purpose of building and equipping 

trie cars, including storage battery cars. 

An Interesting Visit.— Your correspondent 

is recently privileged to go through the 

tensive manufactory of the Mather Elec- 
ic and Perkins Lamp Companies, at Man- 
ester,Conn. Under the attentive guidance 
Prof. Anthony, the manufacture of dy- 
mos and motors was traced from the 
ginning to the finished machines ready to 
shipped. The laboratory, situated in a 
parate building some distance away, and 
the construction of which no iron, not 
ven bails, was used, is one of the most com- 
lete and convenient in the country, and 
ell deserves the praise which has cou.e to 
from electricians everywhere. The newly 
rganized Perkins Lamp Company, which 
to manufacture incandescent lamps of 
urious voltages and for all systems, has 
iken the upper floor of the Mather factory, 
here ample facilities will be afforded for 
he large business which the company will 
wry on. Through the kindness of Mr. 
Perkins, the inventor of the lamp, an oppor- 
inity was granted me of seeing nearly the 
hole process of manufacture, being enter- 
ained meanwhile with persona) remivis- 
ences of early electric lighting experiences 
if Mr. Perkins, who was, as is well known, 
pioneer in the field. A remarkable show- 
ing was made by a dozen lamps of low 
voltage (50 volts) under a time test. At the 
time they bad been running between 200 and 
300 hours, and kept at a normal and uniform 
rilliancy, yet showed no deterioration nor 
blackening. A few minutes conversation 
with Mr. N. T. Pulsifer, general manager 
of the Mather Company, and Mr. J. J. Gates, 
secretary of the Perkius Company, developed 
the fact that there will be no lull in the elec- 
trical business so far as these gentlemen and 
their companies are concerned. T.W.S 
Boston, April 15, 1889. 


——_-_--<+>o____——- 


SOUTHERN ELECTRICAL NOTES. 


Electric Lighting.— The Thomson-Houston 
Electric Company have bought the plant of 
the Anniston City Land Company, and will 
erect a new plant at a cost of $40,000. 

The erection of an electric plant is now 
being considered at Atalla, Ala. 

A home company has organized at Selma, 
Ala., and made proposition for the erection 
of an electric light plant, the Westinghouse 
system to be used. 

The Texarkana (Ala.) Gas and Electric 
Light Company will put in gas engines to 
run their dynamos. 

Bainbridge (Ga.) is considering the erec- 
tion of an electric light plant. 

A stock company has been formed at 
Danville, Ky., to establish an electric light 
plant; capital stock, $5,000; contract is for 
furnishing the city with 60 lights. 

An electric light plant is being considered 
at Russellville, Ky. 

The Electric Light and Power Co., of 
Greenviile, Miss., will make quite an addi- 
tion to its station, in the shape of a brick 
building half as large again as the present 
iron and frame structure. 

Tarboro, N. C., will decide by popular 
vote on the 22 inst., whether or not to issue 
$5.000 of bonds for an electric light plant. 

The city council of Anderson, 8. C., have 
decided to put in an electric light plant. 
Capacity will be for 1,000 lights. 

At Belton, 8. C., the Rice Bros. will put 
electric light machinery in their grist mill. 

Elberton, Ala., is stirred upon the subjeet 
of electric lights, and it is probable that a 
plant will soon be erected there. 

Telegraph Construction.—Superintendent 
Kates, of the Postal Telegraph Company, 
expects to have the lines of that company in 
operation to Raleigh, N. C., by August of 
this year. 

Burton Electric Heater.— Satisfactory pro- 
gress is being made in the preparation of the 
Burton Electric Company, to heat railway 
cars by electricity, by means of the Burton 
electric heater. A preliminary test will be 
made with 30 heaters in the building of the 
Richmond, Va., State office. E, A. O. 

Charleston, 8. C., April 12. 





UNDERGROUND ARC LIGHT WIRES 
IN NEW YORK. 





BY SCHUYLER 8. WHEELER, 8C.D. 





Within the last few weeks arc lights have 
been put in operation with underground 
cables for the first time in New York City. 
The subways which have been in readiness 
for some time have been found thoroughly 
practicable for telegraph and telepkone 
wires, and they have been put into use ex- 
tensively for these wires, there being now 
upwards of 5,000 miles of such wires drawn 
into the subways. But the practicability of 
operating electric lights requiring high pres- 
sure currents has been denied on all sides by 
the electric light interests. Consequently, 
when the electric light companies became 
satisfied that they would be compelled to 
remove their overhead wires from the prin- 
cipal streets of the city within a fixed period, 
they claimed the right to make a test of the 
subways and of such cables as could be ob- 
tained for the purpose of determining whether 
their business could be carried on in them, 
and also to gain some little experience before 
tke tinal order for the removal of their over- 
head wires should be given. This demand 
was met and provided for by giving the 
various owners of circuits extra time in 
which to make a commencement by laying 
cables in a particular locality to form sec- 
tions of their respective circuits. as these 
would at the same time serve as a test. 

The action taken under this permission foi 
preliminary work has been different in the 
case of each company, varying with their 
respective policies and requirements. The 
Brush Company were the first to take action 
in the matter, and as they hada number of 
circuits taking a straight course up Broadway 
they ordered and laid last August a cable on 
Broadway from 14th to 35th streets,containing 
eight conductors which would take eight of 
their circuits through one tube of the sub- 
way. 
The next cable was laid in January through 
125th street, by the Harlem Electric Light 
Company over a short route. This cable was 
completed immediately and put into use, 
runuing arc lights. 1t has been in satisfactory 
operation ever siuce. 

Single conductor cable was used for this, 
as well as for all other lines laid, since the 
Brush cable was ordered. The next cables 
were short length, laid in February 24th 
and March 25th respectively by the Manhat- 
tan Electric Light Company to connect their 
wires to Proctor and Turner’s Theatre, and 
to the Union Square Theatre. And last, the 
current was turned on, April 4th, to the arc 
light cables laid by the United States Com- 
pany extending over the triangular route, 
formed by Broadway, 23d street and 6th 
avenue, a distance of one and three-quarter 
miles. 

At about the same time the Manhattan 
Company turned their incandescent current 
of 1,000 volts into cables laid under both 
sides of Broadway from 14th to 34th streets, 
a length of about three and a half miles. 
All of these cables excepting the Brush have 
been working continuously since they were 
started with great success. In the case of 
the Brush Company’s cable, the eight con- 
ductors required for the route were made 
into one cable, because that disposition of the 
conductors required much less space in the 
subway. When this cable was submitted 
to the technical representatives of the Board 
of Electrical Control, it was at once seen that 
the insulation between the conductors would 
be considerably less than it would be if they 
were made up in separate cables. And 
apprehending tbat this might be a point 
of weakness, a new rule, which was after- 
wards adopted by the Board and by the Sub- 
way Company, was recommended, limiting 
the difference of electro-motive force, which 
should be allowed between several wires when 
made in one cable, to 500 volts. 

This required that the opposite ‘‘legs ” of 
an are circuit should be carried in separate 
cables. It was also suggested that it would 
be more difficult to attain the same high de- 
gree of insulation between conductors thus 
enclosed in one covering. Being the first 
heavy cable of the kind ever laid, a longer 
time was consumed in completing it. Since 
completion it has been tested with the great- 
est care with the following results, and pcs- 
sesses, as may be seen, a high degree of in- 
sulation, notwithstanding some reports to 
the contrary which have appeared in the 
press : 

Tests or BrusH E1ent-Conpuctor CABLES By Wm. 
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The delay in —— this cable into use 
has resulted from the fact that while the in- 
sulation of all of the conductors of the cable 
is fairly good, the last two conductors do 
not possess an insulation quite as high be- 
tween wires as is required by a strict inter- 
pretation of the stringent rules of the Board. 

The line in 125th street, 2,000 feet in 
length, is laid in the small ducts of the Jobn- 
stone system of conduits. The cable is a 
white core Bishop’s gutta percha cable, 
which was found ready in the market, and 
was laid immediately after the order for the 
work was given. The cable was connected 
to overhead arc light wires by running it up 
in a twoinch iron pipe fastened to the out- 
side of an ordinary city electric lamp post. 
Connections were made with lights in front 
of stores by carrying the cable from the 
ducts in iron pipes under the sidewalk and 
up the fronts of the stores. This line has 
been in continuous use fer two months, 
carrying a pressure of 2.500 volts, and it 
shows an actual rise in insulation with age 
and use, as will be seen from the following 
= 11th, 1,100 megohms. 

Feb. 11th, 1,800 megohms. 

April 12th (including eight arc lamps and branch 
leads), 2,600 megohms. 

The cable laid in Sixth avenue and 24th 
street, 1,200 feet in length, to connect with 
Proctor & Turner’s Theatre has been in con- 
tinuous use since February 24th, carrying 
1,200 lights, with an alternating current of 
1,000 volts. The tests of this show insula- 
tion as follows : 

Feb. 24th, 150 megohms. 

March, 300 megohms. 

The cable was laid in a special conduit in 
24th street, which was uilt in three days 
after permission for overhead connections 
had been refused. The cable used was 
partly Bishop’s and partly that of the Stand- 
ard Coderqueund Cable Company. 

The cable in 4th avenue, 22v feet in length 
connecting the Union Square Theatre, was 
ulso laid in a special conduit built for this 
purpose within one day. In this place the 
Safety insulated cable was used and the cur- 
rent carried is 1,000 volts alternating, supply- 
ing 1,300 lamps. 

This cable when on the reel before laying | 
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laying tested 100 megohms weaker, being | 
damp ; now it tests uniformly. 
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The United States Company wishing to 
make a test of the subways and cables for arc 
lighting, laid three cables on Broadway from 
30th street to 23d, through 23d to6th avenue 
to 34th street, and down Broadway to 80th 
street again, to join their pole line which ex- 
tends through 30th street from Broadway 
to their station. Wishing to include a test of 
lamp connection, they mounted 10 arc lamps 
ou the gas lamp posts, and led the wires up 
from the subway, through the inside of 
the posts. These lamps were all connected 
to one circuit. The reason for laying three 
cables was that it was easier to draw the 
others into the tube with the first eable than 
to draw them in separately afterward. The 
tests of these three cables when completed 
were: No. 1, 3,400 megohms ; No. 2, 2,266 
megohms ; No. 3, 2,266 megohms. When 
the loops of cables for running up the lamp 
posts were connected to cable No. 1, the 
cable tested 588 megohms. 

This reduction was owing tothe many ends 
of the cable so formed being exposed to the 
atmosphere at the tops of the lamp posts. 
After the lamps were connected in the cables 
tested 111 megohms, the reduction being due 
to the increased effect of the same cause, ¢. ¢., 
exposure. Enough current was then turned 
on to light the 10 lamps as an experiment, 
and as the tests the following day showed an 
increase of insulation, the electro-motive 
force on the circuit was raised by adding 
lamps in the station until by successive in- 
creases each day the pressure was brought 
to the maximum of 50 lamps. The insula- 
tion was found to increase almost regularly 
each day, as follows: 
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The policy of the Manhattan Electric Light 
Company being to push ahead with their 
business on an all-underground basis where 
possible, they went ahead at once, and laid 
pairs of conductors on Broadway from 14th 
to 42nd streets on the west side, and from 
18th to 25th streets on the east side, and on 
Sixth Avenue from 18 to 58th streets. Of 
these lines the following were connected up 
on April 3d, and supplied with the alternat- 
ing current of 1,000 volts from their station 
at 80th street through wires strung on the 
new model overhead electric light line on 
First avenue: ‘‘ West side of Broadway, 
14th to 82nd streets ; east side of Broadway, 
25th to 84th streets.” The total length of 
the cable, about three and a half miles when 
connected up, had an insulation of 370 
megohms, which was reduced to 22 
megohms when the converters and other ap- 
pliances were connected on. The subsequent 
tests given below have been made without 
disconnecting the 1415 miles of overhead 
wire leading from the station to the subway. 
and they show a decrease of insulation pro- 
portionate to the increase in the number of 
connections made from day to day. 


Twice in damp weather the insulation 
was found to be temporarily very low, and 
this was proved to be caused by the exposure 
of the Japs and the ends of the cable, to 
the weather, whereby these portions of the 
underground system were subjected to the 
same Joss of insulation that occurs in all 
overhead Jines in such weather. ‘Ihis was 
proved by warmivg and drying the connect- 
ing wires at the lamps. by which the insula. 
tion of the whole line was completely 
restored, the weather beirg stilldamp. And 
it seems to be a proper conclusion that the 
only part of an underground line that will 
not maintain a very high insulation during 
storms is the part that is exposed for the 
purpose of making connections. 

The tests made at the same time with the 
first-class overhead wires, used to connect 
the underground wires, showed that their 
insulation invariably fell in damp weather 
far below that of the cables, even when the 
latter were reduced by the dampness of the 
terminals, while, as stated before, when 
these terminals were properly dried the 
cables tested nearly as high in stormy as in 
dry weather. 
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x", Asheville, N. C., is to have a tele- 
phone exchange. 





«*, Newport is happy over the opening of 
a long distance telephone office in that city. 


«*, The telephone exchange at Stamford 
Conn., is arranging to move in a new and 
more convenient building. } 


y*, The Highland Improvement Com- 
pany, of Helena, Ark., are negotiating with 
the Erie Telegraph and Telephone Company, 
for the building of lines to Memphis, and 
other lines, 


x", The Biddeford, Me., city council has 
voted to adopt the electric fire alarm system. 
The matter was left to the chief engineer 
and acommittee of five of the department to 
purchase the apparatus. 

»", A gentleman named George V. Shef- 
field, of Schenectady, has invented a print- 
ing telegraph machine which has an attach 
ment for making an audible signal for each 
letter printed, so that the message may very 
easily be read by sound. 


x*, The telephone in the Mayor’s office, 
Harrisburg, having been removed for non- 
payment of rental—the Mayor claiming that 
the free use of the city’s poles was a sufticient 
off-set—the police have improvised a phone 
with a cord and an empty wine bottle. 


x", The contact of a telephone wire with 
an electric motor line wire at Council 
Bluffs, Iowa, came near causing a fire in 
the opera house block last week. The tele- 
phone was burnt out, and some papers were 
set on fire, but the blaze was seen from the 
street, and extinguished before much damage 
was done. 


«*, Manager M. F. Burke, of the pro- 
posed Asheville, N. C., telephone exchange, 
is inspecting the telephone poles furnished 
by contract for the erection of the wires in 
that city. The entire outfit for the service 
has been shipped from New York, and the 
construction of the line will be pushed 
through to an early completion. 


x, City Counsellor McGrath, of Detroit, 
has commenced two suits against the West- 
ern Union Telegraph Company and the Tel- 
egraph and Telephone Construction Com- 
pany, asking the Circuit Court to compel 
the companies to place their wires under- 
ground. The Board of Education has be- 
gun a suit against the same companies and 
the Michigan Bell Telephone Company to 
have the wires taken away from the high 
school, where they are considered a nuis- 
ance. 


x*, ‘‘ The telephone is undoubtedly a 


wonderful invention,” said a well-known in- 
ventor yesterday, *‘ but it has its disadvan- 
tages. My wife had been away from home 
for a long time, and her recent return dem- 
onstrated this fact tome. My telephone is 
placed in my bedroom in order that urgent 
night calls may reach me. Once upon a 
time I called up a party and was answered 
from the central office by a soft, sweet voice. 
I could not resist the temptation, and I 
asked, ‘Is that you, dear?’ She answered 
sweetly, ‘ Yes, love.’ Well, that started it. 
She used to wake me by calling me up every 
morning about 7 o'clock, and we would 
havea little flirtation over the wire before 
breakfast. I tell you I enjoyed it. When 
my wife returned home I forgot all about 
the telephone girl. The next morning the 
bell rung as usual, and my wife, who was 
dressing, answered it. I felt what was com- 
ing, and I hid my head under the bed clothes. 
‘ What's that ?’ I heard my wife ask sharply. 
‘No,’ she proceeded, ‘this is not your dear, 
this is your dear’s wife.’ Well, sir, I never 
got another love message from the girl. 
What did I get from my wife? Oh, we'll 
let that pass.” 


The New England Electric Exchange. 





ANNUAL MEETING OF THE EXCHANGE IN 
BOSTON LAST WEEK—ADDRESSED BY 
PRESIDENT ALEXANDER, 8. E. 
BARTON AND M. J. PERRY. 


The annual meeting of the New England 
Electric Exchange was held April 8th, at 
the rooms of the Electric Club, Boston, and 
was well attended by representative men. 
President P. H. Alexander called the meet- 
ing to order and reviewed the work of the 
Exchange in a brief address as follows : 

Gentlemen : It is just a year since the New 
England Electric Exchange has been formed, 
and it is but proper that we review to-day, 
its first anniversary, the work that has been 
done by it. 

Many of you who are here to-day will 
doubtless remember the meeting held the 
9th day of April last year, the difficulties we 
had in laying out the work of this exchange, 
and the hopes and fears that were expressed 
for its future. Few, or none of us, aypeeese: # 
thought at that time that opposition would 
arise to the institution that was created 
purely and solely for the purpose of elevat- 
ing electrical work, so far as it relates to 
light and power, and we thought that an 
immense interest must be felt by every one 
engaged in our business, and that they 
would stand shoulder to shoulder, helping 
each other to attain the results wished for 
by this body, and the results, while in- 
creasing the general electric light business, 
would, of course, also prove beneficial to 
them. But, gentlemen, we were somewhat 
mistaken in our expectations. 

In the first few months of our existence, 
the purposes and motives of this institution 
were misunderstood, and attacks upon this 
exchange were of frequent occurrence, 
While it is true that all the objectors have 
receded from the position taken, after in- 
vestigating thoroughly the work that had 
been done and was contemplated to be done, 
it is nevertheless true, that many men who 
at the outset showed so much interest in the 
objects to be gained by this organization, 
have let their interest cool from month to 
month, and have left the burden that was 
necessary to be borne, to be carried on the 
shoulders of a few strong men, who have 
sacrificed self-interest to the interest of the 
whole. 

A further appreciation of our work by 
outside parties is best shown by the attention 
given to the report of our exchange, read 
before the National Electric Light Associa 
tion meeting, held at Chicago, last February, 
and the action taken by that body in ap- 
pointing a committee to report at the semi- 
annual meeting of the National Electric 
Light Association, to be held next August, 
upon the following resolution : 

‘**To recommend some means that would secure 
to the National Electric Light Association the same 
advantages now obtained by the New England 
Electric Exchange regarding the pleasant business 


relations between the electrical and insurance in- 
terests.** 


One hundred and seventy-five men have 
so far applied for licenses, 150 of whom were 
examined ; 144 were granted certificates, 68 
of whom, however, obtained a lower grade 
of license than they applied for, and 4 
secured a higher grade; while 6 men were 
rejected as totally unfit to carry on the busi- 
ness. It will interest you also to know that 
of 59 who applied for first-class licenses, 48 
were examined, and only 29 granted a first- 
class certificate ; of the 61 who applied for 
second-class, 52 were examined, and only 35 
obtained the class of certificate desired. To 
show how ambitious some of them are, I 
would say that 5 of them made a second 
application for a license, higher than that 
first obtained, thus showing that they had 
been studying up the subject with a view of 
perfecting themselves in the art; and I am 
happy to state that 4 out of these 5 have 
been successful in obtaining a higher class 
of license than they secured at their first 
examination. 

The reports of Mr. H. B. Cram, secretary 
and treasurer, was read and approved. 

The treasurer’s report for the year ending 
April 8, showed receipts, $592.00; disburse- 
ments, $564.87; leaving cash in hand, $27.13. 

The dues of the exchange were on motion 
increased from $3.00 to $5.00 per annum. 

Officers were elected as follows for the en- 
suing year : 

President : P. H. Alexander. 

Secretary and Treasurer: H. B. Cram. 

Directors: Frank Ridlon, Andrew Robe- 
son and J. Y. Bradbury. 

Mr. Marsden J. Perry, of Providence, was 
then introduced and spoke as follows : 

MR. PERRY’S ADDRESS. 

Gentlemen of the Electric Exchange, if 
you were to bring a charge of gross mis- 
representation in this case against your presi- 
dent, I am quite sure you would get a ver- 
dict, for one day I happened in the office of 
your president, and he asked me to prepare 





a paper to be read at this meeting. I re- 





plied that I was much too busy to undertake 
such a task, besides which I was only a busi- 
ness man and had received no scientific 
training, so I declined; but I subsequently 
received an intimation that my paper had 
been announced, and so | had to come for- 
ward and tell you as well as I can what we 
are proposing to do at Providence to meet 
the requirements of our increasing business 
there. Our engineer, Mr. Henthorn, has 
kindly prepared me these diagrams (which 
covered the entire end and part of the side 
walls of the room), and that gentleman being 
present now, he will be pleased to give any 
explanation that you may require, after I 
have said all 1 can myself. 

When I took hold of the electric light 
plant at Providence in 1884, I found there 
were two boilers and two Armington & 
Sims’ engines which represented the steam- 
plant. The company had been established 
by Mr. Goff, and at that time he had only 
25 commercial lights. Our competitor in 
the field had something like 175 commercial 
lights. Of course, we wanted all the busi- 
ness we could get, and at the end of four 
months we had secured sufficient business to 
warrant us in building a new station. So 
we erected a building 180 feet long, which 
did for a time, but four years afterward we 
are having to rebuild. We find we have to 
take up and deal with this question on an 
entirely business basis, and in a manner that 
will stand good for at least 25 years to come 
First, we had to buy a piece of land which, 
of necessity, we required ; and we located 
by the waterside for convenience in handling 
our coal. We then had to decide what 
should be the shape and size of our station, 
what amount of land we should cover, for 
we preferred to keep to the ground, rather 
than build up in the air. 

After carefully considering the matter, we 
decided on building a dynamo-room 200 feet 
by 60 fect, a boiler house 65 feet by 70 feet 
(plans of which were exhibited). In time, 
such changes as become necessary will be 
made as will afford us more space and in- 
creased facilities. We shall have four or 
five batteries of boilers aggregating 6,000 
horse-power capacity, from which statement 
you will infer we mean business. The 
chimney stack is about 2381 feet high, 
octagonal in shape and eight feet, six inchesin 
diameter. The object of making the chimney 
so high is to get the benefit of a Greene 
Economizer, a device manufactured in Eng- 
land, from which we believe we shail derive 
great benefit by taking the gases from the 
boilers. We shall get a good, strong draught, 
and that is our object. 

Now, the first dynamo-room is already 
roofed in. Itisa brick building having a 
roof of somewhat peculiar construction. To 
prevent all possible condensation from the 
difference of temperature on the outside and 
inside, we have constructed it as follows: 
The rafters are of iron; on them are placed 
wire netting, then two thickness of tarred 
paper to prevent damp, and above that a 
thickness of asbestos, the whole being 
covered in with corrugated sheet iron. 
Pointing to a sectional drawing of the dy- 
namo-room as it is at present, Mr. Perry 
said : It isintended, when we want to enlarge 
by building another dynamo-house, to take 
down the wall, and have a room 200 feet 
long, without a column in its entire length. 
We shall build the boilers right up to the 
engine-room, so that the steam can pass direct 
from the boilers to the engines. The steam 
mains will be 18-inch wrought-iron pipe, 
with flanges turned on the pipe itself, and 
with cast iron put in between at the joints, 
so that they can be readily caulked up. In 
the dynamo-room we have put our dynamos 
so that the operator can walk up the middle, 
and see the commutators of eight machines 
at one and the same time. 

On our main shafting we shall use split- 
wood pulleys with iron spiders. We are 
now considering two devices for driving the 
dynamos, and we shall use belt shifters. 
The main line of shafting will be cut up into 
sections with cut-off couplings. The main 
receiver will be mounted on a quill, so that 
with a clutch we shall be able to drive the 
whole line or a number of sections at a time 
from any one engine that may be required. 
We are also considering the adoption of a 
paper friction device. As I have already 
remarked, the trusses of the roof are all 
iron; the windows are made in three parts 
to insure abundance of light and air. 

Our engines will be built by E. P. Allis & 
Company, of Milwaukee, Wis., and will be 
of the Reynolds-Corliss type, that being 
proved to be the best type made, having 
triple expansion with condensers. The first 
engine will be of 500 horse-power capacity. 
That, we anticipate, will soon be insufficient ; 
then we shall have another one, and a third 
asareserve. The next engine we have we 
anticipate will be of 1,000 or 1,500 horse- 
power capacity. 

The pressure at which we propose to work 
them will be 160 pounds, though our boilers 
are tested up to 200 pounds. The condenser 
will embrace some rather novel features. It 
will work independently from the main 
shaft. We shall also have a circulating 
pump, feed pump and air pump, all working 
from the same shaft. The engine itself will 





have an eight-foot fly-wheel, and a vacuum 
pump will control the speed of the engine. 
To determine the amount of water supplied 
to the boiler by the circulating pump, there 
will be a column of mercury in which will 
float an iron weight connected with the cut. 
off of the engine; this, too, will maintain 
the temperature in the condenser. The feed 
pump will be controlled by a float in the 
boiler, and will be connected by a link 
motion. When the water line is about at its 
proper height it will act on the float so as to 
cause the pump to remain stationary. That 
is expected to maintain the water within an 
inch, which is near enough for all practical 
purposes. 

The advantages we expect to derive from 
locating by the waterside are that we get 
free water supply, besides which we can run 
coal barges right alongside our works and 
trim our coal directly from the barge into 
our coal pocket and very nearly at our fur- 
nace doors, as you will see from this dia- 
gram (pointing to a sketch of the discharging 
apparatus and Coal store). 

Usually there are so many inconveniences 
and expenses attending the trimming of coal, 
etc., at electric lightstations, which expenses 
have to be charged to consumers, and invari- 
ably lead to unpleasantness. 

The type of boiler we have adopted is the 
Babcock and Wilcox, with National Feed 
Water-Heater. 

Our station will be practically fire-proof 
throughout, and you will see by the dia- 
grams that our storage for coal is so planned 
that should our coal ever take fire it can 
burn itself out without doing damage to the 
other buildings. 

I may say that the cost of buMding the 
coal store of iron has been about $8 per ton, 
whereas to have built it of wood would have 
cost $8.50 per ton. The chimney will be 
octagonal with pilasters at the corners. On 
the inside the core rises entirely independent 
of the shelling, so that, with cross-bars, a 
man can climb up with ease when necessary. 
Weshall have a lightning-rod on thechimney. 
This will be let into the earth at its lower 
end until we find two or three feet of water. 

Of course we recognize that we are doing 
a bold stroke in what we have undertaken, 
because we don’t know as yet what are going 
to be the developments of electric lighting 
in the future. 

The condensing apparatus will be put in 
in sections ; at first about 1,800 horse-power. 
Other sections will be put in subsequently. 
The engineitself is quite a hero in engineering, 
for the makers guarantee us one horse-power 
from every 12;°; pounds of water, which 
is the lowest guarantee ever made with any 
engine. Other makers guarantee from 13 to 
15 pounds of water per horse-power, which 
is a striking difference with the guarantee 
made to us, leaving the makers of other lead- 
ing engines a wide margin for improvement. 

We are considering how to drive all the 
dynamos by friction _ Instead of pulleys we 
shall have a series of paper friction discs 
which will be operated by an iron lever, by 
means of which, when the pressure is re- 
moved, the load is removed at the same time. 
Of course under this plan there is an amount 
of extra friction, but we believe we can suc- 
ceed in the method of operation. 

After some discussion, Mr. 8. E. Barten 
spoke in substance as follows regarding the 
insurance of central stations : 

I think an electric light station ought to be 
as good a risk as a well-equipped machine- 
shop. We were told, three or four wecks 
ago, that the fears and objections of insurance 
men were not well grounded. A great many 
of them have not set aside their fears and 
prejudices against electric light stations, but 
ask themselves if it is well for them to enter- 
tain risks from this class of business ; for 
when they look round and examine them, 
they find no two alike, and they find them 
constructed in the manner in which I have 
spoken of, and in the most unsafe place. I 
can callto mind many myself in corners 
crowded in among other dangerous factories; 
cramped up against 100 horse-power boilers, 
having chimneys intended, probably, for 
coal stoves ; arranged as unsatisfactorily as 
one can imagine. Then you have gone on 
with the insane idea of — things in the 
same unsafe manner, even after seeing the 
advantage of doing otherwise, all because 
you wanted to make your place as pretty as 
possible, and in doing that you have covercd 
up every point of safety. I have in mind 
one particular station which was satisfactorily 
arranged in every way, but for appearance’s 
sake the dynamo-room was subsequently 
sheathed throughout with white pine. 
small accident, as you know, soon demcn- 
strated the want of wisdom thus shown. 
There are too many buildings constructed 
that way, where safety is entirely sacrificed. 
The very same idea possesses to many of the 
community on the overhead wire question. 
They are so overcome with the unsightliness 
of the wires, that they want everything togo 
underground. I don’t see any reason for 
such a demand, and that is the reason for the 
position I have taken on this question. I say 
the detriment that would ensue to the electric 
lighting business would be a hundred times 
greater than the inconveniences of overhead 
wires. 














‘om 
get 
run 
and 
nto 
‘ur- 
lia- 
ing 


ces 
al, 
ses 
ari- 


ihe 
ed 


of 
ia- 
ed 
an 
he 


he 





April 20, 1889 


ELECTRICAL REVIEW 








Ayrton & Perry’s Secohmeter and 
Secohmstandard. 


This instrument consists of two rotary 
commutators, each with four stationary 
brushes. The commutators are on the same 
spindle, one at the front and the other at the 
back of the secohmeter, but for convenience 
they are shown in the accompanying dia- 
grams as if they were in the same horizontal 
plane. One commutator, @ C, is for periodi- 
cally reversing the galvanometer connections, 
and the other, B C, for reversing the battery 
connections. An adjustment is provided for 
enabling the relative positions of the two 
commutators to be varied so that both re- 
versals can be made to occur simultaneously 
or one a little before or after the other, or 
one reversal midway between two successive 
reversals of the other. 

The commutators can be driven at one or 
the other of two speeds relatively to that of 
the driving handle. With one arrangement 
there are rather more than 8 reversals of 
both the galvanometer and of the battery 
for one revolution of the handle, and with 
the other 24 reversals of each for one revolu- 
tion of the handle. 

To shift from one speed ratio to the other, 
press down the end of the locking lever at 
the right of the secohmeter, and slightly 
push in or pull out the handle, turning it 
slightly to assist the toothed wheels engag- 
ing properly ; when engaged let go the end 
of the locking lever. 

1. To compare two co-efficients of self-in- 
duction. Join up the apparatus as in Fig. 1. 
The continuous lines indicate permanent 
connections on the secohmeter itself ; the 








dotted lines temporary connections outside 
the secohmeter. Then if the resistances 7, 
and r, of the non-inductive branches of the 
bridge be adjusted to give balance with a 
steady current, balance will also be obtained 
on rotating the secohmeter open. 

“a a M8 
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L,, Lz being the co-efficients of self-induc- 
tion of the inductive branches. The speed 
at which the secohmeter is driven need not 
be known, but the greater the speed the 
more sensitive the test ; the rate of reversal 
must not however be too great for the cur- 
rentsto reach their steady values between 
two consecutive reversals of the battery. 

2. To compare two capacities. Join up 
the apparatus as in Fig. 2, then balance 
will be obtained on rotating the secohmeter 
when 
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F,, and F, being the capacities of the con- 
densers, and 7, and 7, the resistances of the 
non-inductive branches of the bridge. As 
before, increasing the speed at which the 
secohmeter is driven merely increases the 
sensibility of the test without affecting the 
ratio connecting the capacities with the re- 
sistances. 

8. In similar ways two co-efficients of 
mutual induction may be compared with one 
another, or a co-efficient of mutual induction 
with a co-efficient of self-induction or either 
of these co-efficients with the capacity of a 
condenser shunted bya non-inductive resis- 
tance. 

4. To measure a co-efficient of self-induc- 
tion absolutely in secohms—a comparative 
deflection method. Attach a speed indicator 








to the commutator spindle, which is pro- 
longed for this purpose, and join up the 
apparatus as in Fig. 3, Z being the co- 
efficient of self-induction to be measured and 
7, 7, 7, Values of the three non-inductive 
resistances which give balance with a steady 
current. Rotate the secohmeter handle at 
some convenient speed, causing the commu- 
tator spindle to make x revolutions per 
second, and observe the steady deflection d, 












of the galvanometer. Next stop the secohm- 
eter and increase or diminish one of the re- 
sistances, for example 7,, by a small amount 
p ohms, obtaining a steady deflection d, of 
the galvanometer with the battery previously 


used, then 
ad; f; 0-0 
[L=— — — secohms approximately. 
dy 1: 


For this test the relative positions of the 
two commutators is unimportant, they may 
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be as in Figs. 1 and 2, in which case the 
reversal of the galvanometer occurs midway 
between two consecutive reversals of the 
battery ; or they may be as in Fig. 3, in 
which case the reversal of -he galvanometer | 
just precedes the reversal of the battery. | 
The greater the value of 7 the greater will 
be the deflection d, and the more accurately | 
can it be read, but the speed must not be too | 
great to prevent the currents reaching their | 
steady values between two 
consecutive reversals of the ais Q 
battery. Whether this con- —— 
dition be fulfilled can be 
best ascertained by seeing 
whether the same value is 
obtained for Z for a speed 
considerably smaller than 2. 

b. More sensitive zero 
method. Instead of obtain- 
ing two deflections, the re- 
sistances 7, 7, 7, are first 
adjusted to give balance 
with a steady current, and 
then one of them, say 7,, 
is altered by an amount of 
ohms so that there is still 
no deflection of the galva- 
nometer when the commu- 
tator spindle makes say 7 
revolutions per second, then 
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” secohms approximatey. 
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Where & is a constant depending on the 
relative positions of the commutators. The 
value of this constant & is most accurately 
ascertained once for all for a given relative 
position of the commutators by experiment- 
5 that pro- 


ally determining the value of . 
2 





Ayrton & Perry’s SECOHMETER 











duces balance for a known co-efficient of 
self-induction when the commutator spindle 
is driven at n revolutions per second. 

With the zero method of measuring a 
co-efficient of self-induction absolutely, it is 
necessary that the commutators be so placed 
relatively to one another that the galvanom- 
eter is not reversed exactly midway between 
two consecutive reversals of the battery, 
since with tois latter adjustment no variation 










in the resistance of any of the arms of the 

bridge can counterbalance the effect of the 

self-induction on rotating the secohmeter 

handle; in fact, the more nearly the com- 

mutators are placed in the midway adjust 

ment, the smaller will be the value of & and, 
rs 

therefore, the larger the value of — o to 
Ns 

produce balance for given values of Z and x. 

5. To measure the Resistance of a Polari- 





zable Electrolyte. Replace the coil baving 
self-induction in Fig. 3 by the polarizable 
electrolyte, adjust the commutators so that 
the galvanometer is reversed just before the 
battery, and, using the proper speed ratio 
for the gearing, rotate the secohmeter at the 
highest convenient speed, then if z be the 
true resistance of the electrolyte 
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Messrs. James W. Queen & Company, of 
Philadelphia, are the agents for these in- 
struments. 

opting iniaandiae 

.... Mr. Thomas J. Ramsey, manager of 
the Postal Telegraph Company at Milwau- 
kee, bas been elected an alderman in the 
Third Ward of. that city. Now the poles 
will have to come down. 








..-. William J. Syms, who made a for- 
tutte during the War by selling small arms 
to the Government, is dead. He was the 
organizer and president of the old Franklin 
Telegraph Company. He also organized 
the Atlantic & Pacific Telegraph Company. 
Both these companies were captured by the 
Western Union, and Mr. Sims became one of 
the directors of that company. 


.... The repairs and improvements in the 
office of the Electric Time Company, An- 
sonia, located in the rear of Keene’s jewelry 
store, are well under way, and when com- 
pleted will make a much neater appearance 
than formerly. The wires now come into 
the office in cable form, instead of each 
circuit upon an independent wire as for- 
merly. 


.... Thestorm of April 6 badly interrupted 
electrical communication around Washing- 
ton, D. C., and workmen were busy repair- 
ing damaged telegraph and telephone wires. 
The telegraphic situation was particularly 
bad south of Washington. There were 384 
poles down between Alexandria and Freder- 
icksburg, Va., and 150 of them in a stretch 
of country about five milesin length. In 
other sections South the wires were in no 
better condition. 

. Secretary Moss, of the Board of 
Electrical Control, has received a letter 
from General Manager W. H. Eckert, of 
the Metropolitan Telephone and Telegraph 
Company, saying that the company had 
completed the work of placing its under- 
ground cablesin the subway in Forty-second 
street, between Sixth and Madison avenues, 
and that the conductor in the cables had 
been put in service, taking the place of the 
overhead wires between the points men- 
tioned. 

...» General Eckert, general manager of 
the Western Union Telegraph Company, 
said that he had not been informed officially 
of Judge Wallace’s decision vacating the 
injunction. Until he had read the decision 
it was impossible to say what the company 
would be likely to do now. R. M. Galla- 
way, vice-president of the Manhattan Ele- 
vated Railway Company, thought that the 
decision that the city could not interfere 
with the wires of the Western Union Com- 
pany on the elevated roads, would answer all 
the purposes of the company. 

...; Judge Wallace says that while the 
complainants say the subways are defective, 
the defendants deny that they are, and as the 
city authorities are apparently acting in good 
faith their determination is conclusive. He 
closes: ‘‘ An order will be entered denying 
an injunction and vacating the stay hereto- 
fore granted as respects the removal of the 
complainants’ poles and wires from the 
streets, and grantizg an injunction against 
any interference by the defendants with the 
complainants’ use of the structures of the 
Manhattan Railroad Company for operating 
and maintaining its lines.” 

.... The suit of Frank J. Primrose, for- 
merly a Philadelphia wool broker, against 
the Western Union Telegraph Company to 
recover damages for losses by reason of 
errors in the transmission of a telegram in 
June, 1887, is on trial. Mr. Primrose is now 
a resident of Chicago, but formerly did busi- 
ness at 153 North Front street, Philadelphia. 
The telegram, which was sent to William 
B. Toland, his agent at Ellis, Kan., was in 
cipher. It instructed Mr. Toland that Mr. 
Primrose himself had bought 500,000 pounds 
of wool, and that he, Toland, should not 
purchase any more at the time. The mes- 
sages delivered to Toland instructed him to 
buy 500,000 pounds of wool, and said that 


Mr. Primrose had sold half of it. It is 
claimed that a loss of $21,000 followed, and 
that law suits ensued against Mr. Primrose 
for between $50,000 and $100,000, resulting 
in the financial ruin of Mr. Primrose. 
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* * George B. Edwards, of Charleston, 
will erect an electric light and power plant 
and an electrical railroad, at Summer- 
ville, S. C. 


* * At Nashville, Tenn., the South Nash- 
ville Street Railroad Co. and the Nashville 
and Edgefield street car lines contemplate 
using electricity as a motor power. 


** The Austin (Texas) street railroad 
has been bought by T. G. Hurley, of Fort 
Worth, and others, for $120,000, and the 
new company will spend $200,000 in extend- 
ing it five miles and erecting a plant to 
operate the road by electricity. 


* * At the telephone dinner at the Elec- 
tric Club, it would have done all the absent 
telephonites good to have seen the way the 
names of those pioneer telephone workers, 
Messrs. Vail, Gilliland, Sargent, Storke and 
others were cheered when they were called 
out to make speeches in honor of the occa- 
$100. 


* * The directors of the Biddeford & Saco 
(Maine) horse railroad are talking of introduc- 
ing electricity as a motive power. A tele- 
gram was sent to Boston inviting represen- 
iatives from both the Sprague and Thomson- 
Houson systems to come and look over 
the road and give estimates as to the cost of 
putting in an electric power plant. 


* * The road which was designed to run 
down the North Denver Boulevard from 
Colfax avenue in Denver, Col., will be an 
electric road. Parties have about reached 
the price of construction of such a road as 
far down as Sheridan Heights, besides having 
ascertained the amount of subsidies which 
can be raised, and itis said they are decidedly 
satisfied with the outlook. 


* * The approach of warm weather is 
marked by the large number of new electric 
railway contracts in all sections of the coun- 
try, and the factories of the electric railway 
supply companies are now, we understand, 
literally taxed to their utmost. One of the 
most recent contracts among the large rail- 
way companys which have decided to adopt 
the electric railway system, is that of the 
Buffalo Street Railway Company, with the 
Sprague Electric Railway & Motor Co., of 
New York. The Buffalo company carries 
11,000,000 passengers a year, and its endorse- 
ment of the electric railway system is re- 
garded as a great triumph for electric power. 
Although the contract calls for a compara- 
tively small number of cars at first, it is the 
intention, we understand, of the railway 
company to increase their electric equip- 
ment and extend the system throughout their 
entire line when the necessary franchises 
and consents can be secured. 


* * There will be two electric street rail- 
roads in operation within the next two months 
in Cincinnati, Ohio. One will be out Main 
street toward the Zoo. The power-house at 
the top of the Mount Auburn inclined plane 
is already built. Many of the cross-lines are 
up, and the line will run from Fountain 
Square to the Zoo, the intention being to ex- 
tend the road to Carthage later on, right of 
way over Carthage pike having been secured. 
It is the intention also to use an inclined 
plane truck like that at the Highland House 
and to run cars through without change. 
Another electric road will be constructed 
over Colerain avenue. This line will be in 
working order by June Ist, excavations for 
the power-house and machinery now being 
made, one of the large Harrison avenue 
stables having been remodeled for that pur- 
pose. Just as soon as the first half of the 
road is completed and its success demons- 
trated the work of extending the system over 
the entire route of the Liberty street line will 
be pushed forward. 





The Smith Conduit System. 

The Smith conduit, or electric carrier, is a 
hermetically sealed tube or box, preferably 
of wood, properly treated by any process 
calculated to resist moisture and rot, which 
is laid midway between the rails of any 
existing or new line of car track, and which 
can be put down at a small expense without 
seriously interfering with the constant use 
of such tracks by horse cars and the ordinary 
street traffic while such road is being altered 
from the old to the new system of propul- 
sion. This conduit or tube contains the 
electric conductor or supply wire on its in- 
side bottom surface, and its upper or exposed 
surface is covered with a series of non-mag- 
netizable metallic plates, each about four feet 
inlength, which are screwed down on to strips 
or sheets of insulating material, and each 
insulated from its neighbor, so that the sur- 
face of the conduit becomes a strip of metal, 
broken up into sections of not more than 
four feet each, from which the car, in passing 
along over its surface, may take off and use a 
current of electricity, provided they are, for 
the time being, directly connected with the 
source of supply at the bottom of the con- 
duit. 

This connection is made in the following 
manner (see cut): At distances of one or two 
feet apart, movable connecting pieces are at- 
tached to the electric conductor, and rest 
thereon by gravity, until such time as they 
are attracted from above. The car is pro- 
vided with a row of magnets on its under 
surface, which pass along close to the metal- 
lic top of the conduit, and, in passing, attract 
by magnetic influence the connecting pieces 
before referred to, each of which is provided 





In Honor of Monsieur W. D. Sargent. 





A DINNER TO OUR TELEPHONE REPRESEN- 
TATIVE AT THE PARIS EXPOSITION. 





A more enjoyable and successful social 
event has never occurred at the Electric Club 
than the dinner given Thursday evening, 
April 11th, by the telephonic co-workers 
and personal friends of Mr. W. D. Sargent, 
who is to represent the American Bell Tele- 
phone Company and the telephone interests 
of this country at the Paris Exposition. No 
man stands higher in the affections of his 
friends than W. D. Sargent, and his valu- 
able and intelligent work in the telephone 
field has won him wide and deserved re- 
cognition. It was a most happy idea to 
have him represent the telephone interests 
of the United States at the great Inter- 
national Exposition at Paris this year, and a 
number of his New York friends appreciat- 
ing this planned to give a dinner in his honor, 
to come off two days prior to his departure. 
The response 02 the part of Mr. Sargent’s 
acquaintances was instantaneous and numer- 
ous, and he had the satisfaction of sitting 
down to dinner at a table where not one 
vacant chair was to be seen, and where every 
man was his personal friend and sincere 
well-wisher. 

The telephone party for the evening took 
possession of the second floor of the Electric 
Club, using the library and manager’s room 
as reception rooms, the table being located 
in the large dining room adjoining. The 
dinner began at 7.30 and was enjoyed until 
10 o’clock, around a table in the shape of a 
cross, Which was ornamented with several 
very large and beautiful bouquets, and 




















ticular fitness for representing the telephone 
interests. An original song, full of advice 
to the Paris visitor, was sung by Mr. A. 8. 
Hibbard, the audience joining in the chorus, 
and Mr. David Brooks told a story, from 
which the listeners have not yet recovered, 
and probably never will. The gentlemen 
present were the following-named : 

W. D. Sargent, T. N. Vail, E. J. Hall, 
Jr., E. T. Gilliland, Alexander Cameron, L. 
Beckwith, John Jamieson, George Worth- 
ington, J. A. Seeley, C. H. Barney, J. C. 
Clark, J. C Reilly, H. G. McCully, John A. 
Barrett, G. A. Hamilton, F. A. Picker. 
nell, W. C. Humstone, David Brooks, 
H. L. Storke, W. H. Fairbank, E. J. 
Hall, F. J. Hovey, H. B. Thayer, A. S. 
Hibbard, Chas. W. Price, F. W. Toppan, 
Charles Dutton, W. L. Candee, W. A. Vail, 
W. H. Eckert, Melville Egleston, Joseph P. 
Davis, C. F. Cutler, J. J. Carty, Amzi 
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PERSONAL. 

Mr. H. D. Stanley, of Bridgeport, was a 
welcome New York visitor this weck, and is 
gradually recovering from a severe sick 
spell. 

Mr. Morris W. Meade, superintendent of 
the Bureau of Electricity at Pittsburgh, was 
a New York visitor this week, a guest at the 
Electric Club. 

Gen. Barney and H. B. Thayer showed a 
familiarity with the French language at the 
Sar ent dinner that surprised their most in- 
timate friends. 

Uncle David Brooks’ story at the Sargent 
dinner about the eloquent constitutional law- 
yer, whose forensic ability couldn’t conceal 











at one end with a small soft iron armature. 
it will thus be seen that as these ‘‘ connectors” 
each rises up in its turn, through small holes 
in the top board of conduit, on touching the 
lower part of surface plate they form a 
direct electric connection between the cable 
and such top plates as the car and its mag- 
nets cover, so that such parts of the top 
plates, and only such parts, are always in 
electrical connection and form the medium 
from which the car in its passage is supplied 
with its current, and power for its electro- 
motor. 

The following letters in the illustration 
are explained : 

A.—Longitudinal section of conduit. 

B.—Insulated top plates. 

C.—Connectors, 

D.—Electric brushes. 

#£.—Electro-magnets under car. 

F.—Sweeping brooms. 

G.—Vertical section of conduit and track. 

H.—Scale beam connector. 

I.—Steel spring or band iron connector. 

This system is being introduced by the 
Smith Electric Company, of 120 Broadway, 
New York. a 

* * At Asheville, N. C., Division Super- 
intendent O. M Sadler, of the Northern 
Express Co., has signed a contract with the 
Asheville Electric Street Railway Company, 
whereby the latter company will, for the 
next twelve months, deliverall express matter 
coming to that city, at the Public Square, 
both going to and coming from the Western 
North Carolina Depot. This is a big thing 
for the e ectric railway people, and also a 
a great convenience for the express company. 











draped with vines. 
digestion with the latest operas. 
the gentlemen present received an elegant 
menu, engraved for the occasion by Mr. J. 
C. Clark, secretary and treasurer of Mr. 
Sargent’s telephone company. A _ small 
brass telephone was attached, and the name 
of each guest appeared on each menu, the 
first page of which read as follows : 

“Diner donné a S§. E., W. D. Sargent, Commis- 
sioniare Téléphonigue, par ses amis électricales, 
Jeudi, le llieme April, 1889. Electric Club, New 
York.” 

‘The diner was as follows: 

Hello! 


A string band assisted 
Each of 


MENU. 
HUITRES. 
Platinum Points. 
POTAGE. 
Infringer. Supreme-Courted. 
POISSON. 
Telephone Bloaters. 
Roti. 
Pigs in Clover. 
HORS D’2UVRES. 
Anti-Induction, in Twisted Pairs. 
GIBIER. 
Spring Jacks, Multiple Sauce. 
PATISSERIE. 
Sargent’s Subway Pudding with Creosote. 
CAFE. 
New York and New Jersey, with Vitriol or Sal 
Ammoniac. 
Good- Bye. 
Mr. Charles F. Cutler, president of the 
New York & New Jersey Telephone Com- 
pany, started the speech-making by intro- 
ducing Mr. J. C. Clark as toast-master, who 
introduced a number of eloquent telephon- 
ists, each vieing with the other in saying 
good things about Mr. Sargent and his par- 
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the fact that his name was ‘‘ Dockertee,’ 
was a popular feature, and he was persuaded 
to tell it twice. 

Gen. O. E. Madden was, greatly to his 
regret, compelled to be absent from the din- 
ner in honor of Mr. Sargent, on account of a 
very severe cold. 


Mr. Thos. Cooper, of Toronto, has taken 
the position of special agent for Canada for 
the Ft. Wayne Jenney Electric Light Com- 
pany. He visited the Electric Club last 
week, the guest of Mr. W. J. Morrison. 

Mr. T. N. Vail sailed for Paris on the 
steamer ‘‘ La Gascogne” Saturday last. Mr. 
W. D. Sargent sailed in the same ship. 
Both gentlemen were honored with the visit 
of a large number of friends at the pier to 
see them off. 

Mr. L. A. Morrison, of Toronto, president 
of the Woodstock Electric Light and Power 
Company, and general agent of the London 
(Ont.) Machine Tool Company, visited New 
York and the Electric Club last week, the 
guest of his brother, Mr. W. J. Morrison. 

Mr. James J. Wood, the well-known elec- 
tric light inventor, is now a prominent mem- 
ber of the very active staff of the Ft. Wayne 
Jenney Electric Light Company, and is 
superintending the manufacture of his arc 
lighting apparatus at the new factory of the 
company in Brooklyn, N. Y. 





_-—<—_- —_——_ 


* * An electric road is to be connected 
with the new Castle Shannon incline, at 
Pittsburgh. : 
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Series Incandescent Lighting. 

We recently published a description of the 
combination socket and series incandescent 
lamp which the Bernstein Electric Company 
make a specialty of. The socket-shell or 
cap is made of insulating material, and af 
fords absolute protection against shocks ; 
the socket combines the automatic cut-out 
and the ‘‘off and on” key. 

The introduction of series incandescent 
lamps has developed a necessity for special 





devices for particular cases, and some of | 


these are shown by the annexed cuts. 
loop of incandescent lamps in series presents 
a high resistance, an arc must form between 


As a| 


: : 
the terminals of the switch controlling the 


loop whenever the switch is opened, and to 
prevent the maintenance of this arc the 
Bernstein Company have made a special 
switch, of which two types are shown in the 
cuts. An electro-magnet is combined with 
the switch in such a manner that the space 
between the switch terminals lies in the 
magnetic field, the coil of the magnet being 
in direct circuit. The arc formed between 
the terminals when the switch is opened is 
destroyed by the lines of force, and the ac- 
tion is said to be instantaneous. Of the two 
types shown, one isa simple ‘‘shunt ” switch 
for controlling a few lamps, and the other is 
a “‘ cut-off ” switch for entirely disconnect- 
ing the loop from the main circuit, and is 
especially for use on outside of buildings. 

The street fixtures represented by the cuts 
were designed by the company in conse- 
quence of calls from many of its customers 
who use its lamps for street lighting. The 
cuts show the fixture with the lamp in po- 
sition, as in use, and also with the lamp re- 
moved and the socket exposed, as when the 
cut-out is to be renewed. 

The company has now got its new factory 
into good running order, and is prepared to 
produce its lamps and fittings in large quan- 
tities ; it reports steadily increasing demand, 
with indications that even its increased man- 
Ufacturing facilities will soon be taxed to 
their utmost capacity. 





— ome 


Eleetric Wires in New York. 

A number of the New York papers are 
from time to time finding fault with the Bos- 
ton city government and the people of Bos- 
ton because they permit electric wires of 
various kinds to remain above ground. Only 
a few days ago the New York Tribune had 
a gloomy editorial predicting the misfortunes 
which the people of this city might expect 
if they were so demented as to permit cf 
above-ground wires to be used in running 
their street car system. Perhaps there are 
dangers in overhead wires, but, on the other 
hand, experience in New York is proving in 
a striking manner that there are alsuv dan- 
gers in the so-called conduit system, and the 
same 7ribune, in a half-playful, half-serious 
manner, warns the city authorities that it 
would be a blow to the prestige of New York 
if explosions in, and the blowing up of the 
manhole covers of the electric conduit of 
New York were to take place on the day of 
the great centennial celebration. As now 
constituted, it is pretty clear that the electric 
conduits in New York are dangerous con- 
trivances. They permit of the accumula- 
tion of gases from the sewers and gas pipes, 
which readily penetrate through the earth, 
and having collected these, they provide by 
the electric current an admirable means of 
exploding them. No doubt, electric wires 
of all kinds will in time be placed under- 
ground, but the most earnest advocate of the 
change must concede that the conduit system 
used in New York is not free from serious 
imperfections.—Boston Herald. 
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—— The Danvers Gas Light Company is 
trying to prevent the town of Danvers from 
getting permission to furnish electricity for 
light and power to a private citizen, and the 
gas company has applied for such a right. 
The town is opposed to granting the petition. 


— At Buffalo, N. Y., the council com- 
mittee on streets recommends that the tele- 
graph, electric light and telephone poles be 
painted within 30 days. What color ? 





——- An effort is being made to organize 
an electric light company in Moorestown, 
N. J., and the project is receiving consider- 
able encouragement. It is proposed to fur- 
nish incandescent lights for street purposes 


| and private residences at about 114 cents per 
| lamp per night. 


Those prominently con- 
nected with the scheme are the Rev. J. H. 
Lamb, A. W. Moore, George Heaton, J. T. 
Sullivan, J. 8. Rogers and Rufus Hill 





|" —— Waterhouse arc lighting installations 
|as follows, by the Westinghouse Electric 
| Company, are reported: Central stations: 
| Huntington, W. Va., E. L. and Street Rail- 

way Company, 70 lights ; Ashland, Oregon, 
35 lights ; Corning, Ia., Electric Company, 
35 lights. Isolated plants: Sacramento, 
| Cal., Southern Pac. R. R. Shops, 40 lights ; 
| Cosmopolis, W. T., Gray’s Harbor Mill 
| Company, 35 lights. 


! 





Srreer FixturEs—LAmpP IN Postrion. 


—— The Brooklyn Electric Light and 
Power Company, 348 Kent Ave., Mr Noah 
L. Cocheu, general manager, has written to 
the Board of Aldermen of Brooklyn asking 
for a franchise. 


Jacob F. Shiebley, of the 
Fostoria, Ohio, Electric Light Com- 
pany, has brought suit for $10,000 
against the Northwestern Ohio Nat- 
ional Gas Company, at Toledo. 
The petition sets forth that the elec- 
trical machines were operated by 
natural gas, and that owing to im- 
perfect connections an expiosion 
occurred some time ago, damaging 
the works and building to the amount 
prayed for. 








—— The taxpayers of West Troy, N. Y., 
has resolved to direct the board of trustees 
to cause the streets of that city to be lighted 
by electricity with 50 or more lamps. 


STREET FixTURES OF BERNSTEIN Co.— 
Lamp REMOVED. 

—— The Edison Company has opened an 
agency in the Mitchell Building, Cincinnati. 
The agency is in charge of Geo. W. Coster, 
and Owen Ford is general manager, and 
personally takes entire charge of the con- 
struction. This is the sole agency in the 
State for the sale of Edison plants. 





| —— The Lawvile Electric Light and 
| Power Company, of Lawville, New York, 
| are installing new electric light machinery 

of the Fort Wayne Jenney Electric Light 
| Company. 





BERNSTEIN SwITCH—INTERIOR VIEW. 


—— The electric light company of Strouds- 
burg, Pa., has increased its plant by a dy- 
namo of the Slattery induction system. The 
American Illuminating and Power Company, 
of Cobourg, Ont., has also purchased a 650- 
light dynamo of the same system. 





INTERIOR VIEW OF SWITCH. 


-~— Ata meeting of the stockholders of 
the Ball Electric Light Company held at the 
offices of the company, 18 Cortlandt street, 
on April 9, 1889, the following trustees 
were elected : Sherman W. Knevals, Thomas 
8. Acheson, W. W. Flannagan, Charles E. 
Ball, Robert Dunlap, Sol Sayles, John C. 
Noyes, James H. Breslin, William L. Brown, 
George W. Cotterill, Wm. 8. Hopkins. The 
officers of the company will be elected dur- 
ing the present week. The statement of the 
business of the company during the last 
os 4 was entirely satisfactory to the stock- 

olders present, and they report an unusual 
heavy spring business, 
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— An electric light plant is to be erected 
at Leesburg, Va. 


—— The city council of Athens, Tenn., 
contemplate lighting the city with elec- 
tricity. 

Another Brush incandescent electric 
light plant has just been sold for use in 
Menominee, Mich. 





— A No. 7 Brush are dynamo, with 
complement of lamps, has recently been fur- 
nished to the Union Stock Yards in Chicago. 


— The New York Atmospheric Con- 
duit Electric Light and Power Company have 
filed articles of incorporation in Charles- 
ton, Va. 

— The Halifax Gas Light Company, 
Halifax, N. 8., will start up two 650 light 
dynamos Slattery induction system this 
week. 

—— Okonite wire is specified for all the 
wiring for electric bells and messenger calls 
in the Auditorium Building, Chicago. Over 
200,000 feet will be required. 


— Woodstock (Ont.) Electric Light Com- 
pany have decided to increase their electrical 
plant, and ordered of Mr. W. J. Morrison a 
650 light Slattery dynamo. 

—— The electric light company at 
Jamestown, N. Y., has decided to accept 20 
cents a night fvom the city for each arc light 
supplied for street lighting. 





The Westinghouse Electric Com- 
pany is installing a large number of plants 
of the Waterhouse are system for central 
stations and isolated plants. 


—— The contract with the Narragansett 
Electric Lighting Co., at Providence, for 75 
lights, which expired March 1, has been re- 
newed at 50 cents per light per night ; the 
contract for the balance of 175 lights expires 
June 15. 


—— James Green, of St. Louis, has taken 
formal possession of the Sedalia Electric 
Light Works, and will immediately begin 
the erection of a fire-proof building. The 
plant will be increased to the extent of about 
$50,000. 

—— The old iron electric light tower on 
the Astoria shore at Hell Gate is to be taken 
down. It was sold at auction about a year 
ago to New York parties. The tower was 
sold for $125 and it is said that the old iron 
is worth at least $3,000. 


—— The Adams, N. Y., Electric Light 
and Power Company recently purchased a 
50 light plant from H. H. Mills & Company, 
of Carthage, New York, who represent the 
Fort Wayne Jenney Electric Light Com- 
pany in northern New York. 


—— In the United States Circuit Court 
the 9th inst., Judge Coxe approved of the 
disclaimer filed by The Electrical Accumu- 
lator Company, and formulated the decree 
and injunction restraining the Julien Electric 
Company, their officers, agents and work- 
men, from further manufacture, use or sale, 
of secondary batteries of the Faure type, in 
which the active material is applied to the 
support in the form of a paint, paste or 
cement. 


—— Plans for the new station of the Edi- 
son Electric Illuminating and Power Com- 
pany, at Spokane Falls, W. T., are being 
prepared. The building will be 50x100 feet 
in size, and constructed of brick and stone, 
It will be provided with a water power of 
1,000 horse capacity. Part of the extensions 
contemplated by this company comprise the 
building of incandescent mains in the 
Browne and Cannon additions, and on the 
North Side as far as the city limits. A new 
Thomson-Houston arc dynamo, with a ca- 
pacity of 50 lamps, will be temporarily 
. laced in the old station on the North Side, 
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MANUFACTURING NOTES. 

Holmes, Booth & Haydens.—This 
well-known wire manufacturing company 
has taken the agency for the Washington 
Carbon Company. 











The Visual Synchronism Com- 
pany.—This company has removed to 34 
Broadway, where handsome offices are being 
fitted up. Offices will also be opened in 
Boston next week. 


Connecticut Motor Company.— 
This company is now placing its new motor 
recently illustrated in the ELecrricar ReE- 
view on the market, and in addition to this 
motor will soon have au arc light motor in 
readiness. Messrs. Fleming & Kimball, 17 
Dey street, New York, are the selling agents 
of the company. 


P. A. Dowd & Co.—Messrs. P. A. 
Dowd and Geo. W. La Rue, comprising the 
above company, with headquarters at No. 
239 Broadway, New York, are two of the 
busiest electric motor men in the country. 
In addition to a large business in stationary 
motors, they have done a great deal of rail- 
way work, and find the field a most active 
and rapidly developing one. 

Cc. & C. Motor Company.—The 
stationary motor business of this company is 
growing very rapidly. At the Pearl street 
station of the Edison Company in New York, 
some 75 horse power have been purchased 
recently, divided into different sizes, ranging 
from !3 horse power up to 15 horse power. 
Many other places in New York are demand- 
ing this motor, and the extensive works at 
402 and 404 Greenwich street are greatly 
crowded. 


Excelsior Electric Company.— 
This company is one of the busiest of the 
- are lighting companies, and the recent an- 
nouncement of the completion of their arc 
light motor has resulted in crowding their 
large factory in Brooklyn with orders from 
all partsof the country. Mr. Hochhausen’s 
work has always ranked among the very 
best in electric lighting circles, and his recent 
invention of this motor deserves the recog- 
nition it is receiving. 

Pond Engineering Company.— 
Frank H. Pond, of the Pond Engineering 
Company, went to Kansas City last night, 
says the Globe-Demoerat, to superintend the 
starting of the large Edison electric light 
station, for which his firm furnished the 
power machinery. The firm has also received 
a second order for an engine from the 
Kansas City Cable Railroad Company, and 
an order for an engine from the Little Rock 
Gazette, of Little Rock, Ark. 


The Edison Machine Works. — 
The works of the Edison Machine Company at 
Schenectady, N. Y., at present employ 750 
men, but additions which it is proposed to 
make to the present plant will greatly in- 
crease the number of employés. The com- 
pany is negotiating for the purchase of eight 
acres of ground in the vicinity of the pre- 
sent works, and there will be erected several 
large buildings, so that the business may be 
greatly increased. 


The Standard Underground Ca- 
ble Company.—The United States Illu- 
minating Company of this city has placed 
an order for 45,000 feet additional of the 
same cable as the 3,600 feet recently sold to 
that company by the Standard Company 
and used in the test required by the Mayor 
and the Board of Electrical Control of this 
city. This is an order of which Mr. George 
L. Wiley, manager of the New York house 
of the cable company, has reason to be proud, 
and is a very satisfactory recommendation 
as to the excellence of the cable manufac- 
tured by the Standard Company. 





James*W. Queen & Company.— 
This well known Philadelphia house has 
recently completed rebuilding, and now has 
a very handsome place and much better 
facilities for displaying the stock of electri- 
cal instruments. Professor William A. 
Anthony’s instruments are in brisk demand 
and are preferred to other instruments of the 
same character. A new and improved 
photometer will shortly be on exhibition. 
This company has made arrangements for 
manufacturing a cheaper grade of ammeters 
and voltmeters in their factory; being simple 
in construction they are enabled to manufac- 
ture them at a reduced cost. Experimental 
work and all work of a special character 
pertaining to electrical matters will be under 
the personal supervision of Mr. Richard O. 
Heinrich, who is also prepared to work up 
inventions, etc., having just completed the 
equipment of his private laboratory. 

Tucker Electrical Construction 
Company.—The Tucker Company is one 
of the busiest construction companies in the 
East, and has for some time been crowded 
forroom. They have recently secured a fine 
suite of rooms on the second floor of the 
Paulding building, corner of Whitehall and 
Bridge streets, opposite the New York Pro- 
duce Exchange. These offices are splendidly 
lighted and most conveniently arranged. 
The company expect to move in this week. 
Among the recent wiring contracts taken by 
the Tucker Company is the entire wiring of 
the new Plaza Hotel, 58th street and 5th 
avenue, for electric lights, bells and annun- 
ciator work. This hotel when finished will 
be one of the finest in the city, extending 
along 5th avenue the distance of the block of 
58th and 59th streets. Some 5,000 incandes- 
cent lights will be used, the system of light 
not having been adopted as yet. 





Not Ready for Electricity. 
Connecticut is not yet ready to adopt elec- 
tricity as a means of propelling murderers 
into the next world. It does not cost any- 
thing to wait and see what luck New York 
State has in shocking criminals te death.— 
New Haven Palladium. 





Magnetic Phenomena of Iron-Nickel 


Alloys. 
To THe EpiTor oF EvectricaL REVIEW : 

No theory attempting to explain the phe- 
nomena of magnetism can be regarded as 
conclusive which fails to account for the 
change which magnetic metals exhibit when 
heated. 

It is well known that when iron is heated 
to a yellow red, or about 700° C., it ceases to 
be attracted by the magnet, and careful ex- 
periments show that the range of tempera- 
ture in which the greater portion of this loss 
occurs is about 100°. Nicke] has a similar 
critical range somewhat above the fusing 
point of lead, or about 350° C. The critical 
temperatures of the magnetic oxide of iron, 
or lodestone, anc the protosulphide, are 
intermediate between those of iron and 
nickel. 

It occurred to me that it would be inter- 
esting to examine the magnetic properties of 
alloys of iron and nickel, and I obtained the 
following interesting results : 

An alloy of three parts of iron to one part 
of nickel had a critical range of temperature, 
as nearly as I could determine by the color, 
about the same as iron. When, however, 
the proportion of nickel in the alloy was in- 
creased to 50 per cent., the temperature at 
which the change occurred was a dull red 
heat, which is about midway between the 
critical ranges of the two metals. 

This impresses me as a fact of profound 
interest, as it might be inferred that each 
metal would manifest its phenomena inde- 
pendently of its association with the other ; 
yet, when the proportion of iron predomi- 
nates, the nickelis subordinat«d to it; when 
the proportions are equal, a mean is the 
result ; and if the nickel predominated, there 
is every reason to believe that it would pre- 
vail in determining the critical temperature, 
although I have not carried my investiga- 
tions further than stated. 

I present this interesting fact relating to 
these important metals in the hope that it 
may lead to a more definite knowledge of 
their molecular structure. and that it may 
also he utilized by some able investigator to 
give a deeper insight into the nature of 
alloys and the phenomena of magnetism. 

Wm. B. Cooper, 
517 Locust street. 

Philadelphia, Pa., April 12. 





PATENTS. 


Electrical Review Patent Bureau 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. . 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision of the Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 

All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work wil! 
permit and commensurate with 
the amount of work to be done. 

Address, 


Electrical Review Patent Bureau, 
18 Park Row, N.Y. T. J. MCTIGHE, Manager. 














INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 
11, 1889. 


400,430 Galvanic battery; Edward H. Crosby, 
Boston, Mass. 

400,463 Lightning arrester; Myron D. Law, Phil- 
adelphia, Pa. 

400,473 Device for supporting electric lamps; Al- 
exander T. Moore, Jr., New Bedford, Mass., and 
Horace A. Fitch, Schenectady, N. Y. 

400,476 Electric are lamp: Samuel E. Nutting, 
Chicago, Ill., assignor to Nutting Electric Manu- 
facturing Company, same place. 

400,479 Electric gas lighter; John Y. Parke, 
Philadelphia, Pa. 

400,486 Transfer system of electric distribution; 
Edwin W. Rice, Jr., Lynn, Mass. 

400,492 Electric gas lighting device; David Rous- 
seau, New York, N. Y. 

400,515 Apparatus for regulating current or po- 
tential in secondary of transformers; Elihu Thom- 
son, Lynn, Mass. 

400,516 Method of regulating current or potential 
in secondary of transformers; Elihu Thomson, 
Lynn, Mass. 

400,520 Arm support for telephones; Clarence R. 
Tuttle, Chicago, Il 

400,523 Harmonic telegraphy; Francois Van Rys- 
selberghe, Brussels, Belgium, assignor, by direct 
and mesne assignments, to himself and the Phono- 
Multiplex Telegraph Company, Baltimore County, 
Md 


400,525 Electrical railway’ signaling; William H. 
Waddell, Lexington, Va. 

400,552 Telegraph wire carrier; Robert S. Donald- 
son, Wilkinsburg, Pa. 

400,591 Telephone transmitter; William J. Mor- 
ton, New York, N. Y. 

400,629 Phonograph; Charles Batchelor, New 
York, N. Y. 

400,646 Phonograph recorder and reproducer; 
Thomas A. Edison, Llewellyn Park, N. J., assignor 
to the Edison Phonograph Company of New Jersey. 

400,647 Phonograph; Thomas A. Edison, Llewel- 
lyn Park, N. J., assignor to the Edison Phonograph 
Company of New Jersey. 

400,618 Phonogram blank: Thomas A. Edison, 
Llewellyn Park, N. J. 

400,649 Method of making phonogram blanks; 
Thomas A. Edison, Llewellyn Park, N. J. 

400,650 Method of making phonogram blanks; 
Thomas A. Edison, Llewellyn Park, N. J. 

400,658 Electric lamp attachment for gas fix- 
tures; Emil F. Gennert, Brooklyn, N. Y., assignor 
to the E. P. Gleason Manufacturing Company of 
New York. 

400,661 Apparatus for determining electric or 
magnetic forces; Adolphus Gipperich, Richmond, 
v 


a. 

400,662 Art of determining the value of electric, 
magnetic or electro-magnetic forces by weight; 
Adolphus Gipperich, Richmond, Va. 

400.663 Apparatus for determining the value of 
electro-magnetic forces by weight; Adolphus Gip- 
perich, Richmond, Va. 

400.664 Process of reducing aluminium from its 
fluoride salts by electrolysis; Charles M. Hall, Ober- 
lin, Ohio. 

400,665 Manufacture of aluminium; Charles M. 
Hall, Oberlin, Ohio. 

400,666 Process of electrolyzing crude salts of 
aluminium; Charles M. Hall, Oberlin, Ohio. 

400,667 Process of electrolyzing fused salts of 
aluminium; Charles M. Hall, Oberlin, Ohio 

400,669 Safety device for electric circuits; Wil- 
liam J. Hammer, Boston, Mass. 

400, Prevention of speaking in electric motors 
and generators; Daniel Higham, Philadelphia, Pa., 
assignor to the Higham Electric Motor Company, 
same place. 





400,692 Arc lamp; George M. Lane, Asbury Park, 


a’. . 
400,724 Trolley for electrical railways; David A. 
Ainslie, Richmond, Va. 
,725 Trolley for electric railways; David A. 
Ainslie, Richmond, Va. 
400,726 Method of regulating electric currents; 
Joseph W. Balet, New York, N. Y., assignor of one- 
half to Robert Dunlap and Luke F. Cozans, same 


lace, 

400,732 Electric switch; Sigmund Bergmann, 
New York, N. Y., assignor to Bergmann & Co. of 
New York. 

400,733 Switch for electric circuits; Sigmund 
Bergmann, New York, N. Y., assignor to Bergmann 

pa of yd ork. 

746 etic separator; Gurdon Conkling, 
= Falls, N.Y, . 

400,747 netic separator; Gurdon Conkling, 
Glens Falls, ¥ , 4 - . 

400,750 Alarm system; Charles A. Cox and Joseph 
F. Cox, Louisville, Ky. 

400,764 Underground conduit; Patrick R. Greene, 
Brooklyn, N. Y., assignor of two-thirds to Peter 
Byrne, Jersey City, N. J.,and John Claffy, Brook- 
lyn, N. Y. 

400,766 Process of reducing aluminium by elec- 
trolysis; Charles M. Hall, Oberlin, Ohio. 

400,795 Spark coil; Francis H. Root, Chicago, 
Ill., assignor to the Root Electric Gas Lighting 
Company of Illinois. 

400,808 Switch device for electric currents: 
Joseph A. Turner, St. Louis, Mo., assignor to 
Charles E. Turner, same place. 

400,809 Alternating current electric reciprocating 
engine; Charles J. Van Depoele, Lynn, Mass. 

400,810 Underground conduit; William Walter, 
Philadelphia, Pa. 

400,830 Electric car; George H. Condict and Vic- 
tor Angerer, Philadelphia, Pa., assignors to the 
Electric Car Company of America, same place. 

400,838 Dynamo electric machine; [a B. 
Entz, New York, N. Y., assignor to Thomas Alva 
Edison, Llewellyn Park, N. J. 

,842 Secondary battery; William W. Griscom, 
Haverford College, Pa., assignor to the Electrical 
Accumulator Company of New York. 

400,843 Distribution of electricity by secondary 
batteries; William W. Griscom, Haverford College, 
Pa., assignor to the Electro-Dynamo Company, 
Philadelphia, Pa. 

400,851 Phonograph doll; William W. Jaques, 
Newton, Mass., assignor to Edison Phonograph Toy 
Manufacturing Company of Maine. 

400,862 Secondary generator for the conversion 
of electrical sd by induction; William Lowrie 
and Chas. J. Hall, London, County of Middlesex, 


gland. 
400,866 Electric condenser; William Marshall, 
New York, N. Y. 

400,890 Regulation of electric motors; Foree 
Bain. Chicago, Ill., assignor, by mesne assignments, 
— the Electric Cutting Machine Company, same 
place. 

400,911 Telephone support; Philo E. Hall, De- 
troit. Mich. 

400,916 Current collecting device for electric rail- 
ways; Rudolph M. Hunter, Philadelphia, Pa. 

00,917 Thermal circuit closer for fire alarms; 
Armand C. Iwanowski. Moscow, Russia. 

400,926 Electric railway; Robert Lundell, New 
York, N. Y. 

400.951 Electric circuit testing device; Miner 
Robinson, Newton, Mass. 

400,958 Leading-in apparatus for conduits; John 
A. Seeley, Brooklyn, N. Y. 

400,971 Alternating current electric motor; Elihu 
Thomson, Lynn, Mass. 

400,972 Induction coil and self-inductive appara- 
tus; Elihu Thomson, Lynn, Mass. 

400,973 Armature for dynamo electric machines: 
Elihu Thomson, Lynn, Mass. 

400,978 Electric heating apparatus; Henry F. 
Watts, Sandusky, Ohio. 

400, tandard tangent galvanometer; Edward 
be —. N. J. 

100, ‘elegraph apparatus for ships; James B. 
Willis, Portsmouth, County of Hants, England. 

400,988 Ore crusher and metal separator: Jacob 
C. Wiswell, Medford, Mass., sosigner to the Wiswell 
Electric Mining Machinery Company, Portland. 
Maine. 

401,006 Electric self-winding time piece; Manuel 
Carranza, Guatemala, and Jose M. Finoro, San 
Francisco. Cal. 

401014 Insulating and coating compound: Al- 
fonso de Figaniere, Philadelphia, Pa., Gibson Pea- 
cock, committee of said de Figaniere (lunatic). 

401,035 Electrical night signaling apparatus; 
Emil Kaselowsky, Berlin, Germany, aatanie to the 
Berliner Maschinenbau-Actien-Gesellschaft,vormals 
1 same place. 

J ectro-medica! apparatus; Jno. J. Lewi 
San Francisco, Cal. - onan 

401,059 Galvanic battery; James H. Phalan, New 
Haven, Conn., assignor to the Electrical Supply 
Company, Ansonia, Conn. 

401,065 Electric winding for torsion pendulum 
clocks; Heinrich Rabe, Hanau, Germany. assignor 
to the Hanauer Electrische Uhren Fabrik Stein- 
ee same place. 

401,067 Circuit connecting device; John C. Reilly 
Brooklyn, N. Y. ? rire 

401, Lightning arrester: Elihu’ Thomson. 
MOT 00S Light i 

: i ning conductor for wire fences: 
Fremont E. Wood. Yucea, Ariz. — 

401,112 Wire cable; Telford C. Batchelor, § 
Barons Court Road, West Kensington, County of 
Middlesex, and Arthur Latch. Biddick Hall, South 
Shields, County of Durham, England. 

401,120 Manufacture of incandescent lamp fila 
ments; Turner D. Bottome, Newark, N. J., assignor 
to John B. Tibbits, Hoosick, N. Y. 

401,152 Armature for electro-magnets; John 
Geary, Philadelphia, Pa., euhaner te J. Elliott 
S018 Electric gas 

401, ectric gas lighting burner; John Geary. 
—o Pa., assignor to J. Elliott neta 


place. 
401,154 Tube or conduit; George H. Gillet 
King'C. Gillette, New York: N.Y — 

401,155 Conduit for electrical conductors; George 
H. Gillette and King C. Gillette, New York, N. Y. 

401,156 Static induction machine; Hermann Gla- 
ser, Vienna, Austria-Hungary. 

401,161 Internal combustion thermo-dynamic mo- 
tor; James Hargreaves, Farnworth, County of 
ime S England. 

A lectric meter; Albert H. Manw: . 
Philadelphia, Pa. — 

401,200 Electric valve controller; William E. 
Norris, Waterbury, Conn. 

401,207 Combined hanical and electro-mag- 
netic motor; Charles A. Randall, London, England 

401,221 Electric railway; Sidney H. Short, Den- 
ver, Colo., assignor to the Uni States Electric 
Company, same place. 

401,225 Ap tus for laying electrical conduc- 
tors; Walter F. Smith, Philadelphia, Pa.. assignor 
to the United Electric Improvement Company, 
Gloucester City, N. J. 

401,226 Electric meter; Walter F. Smith, Phila- 
delphia, Pa., assignor to the United Electric Im- 
provement Company, Gloucester City, N. J. 

401,227 Mechanical telephone; George Thomas, 
New York, N. Y., assignor of one-third to. Joseph 
H. Simpson, same place. 

401,230 Regulator for d. 0 electric machines; 
Charles J. Van Depoele, Chicago, Tl. 








£Ft pra 


—————— 
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OR RENT. POSSESSION NOW 
RENT FREE TO MAY 1 


ELECTRICAL PATENTS—Continued. 


401,231. Reciprocating electric engine system; 
Charles J. Van Depoele, Lynn, Mass. 


401,255 System of transmitting and distributing 
electrivity; Stanley C. C. Currie, Philadelphia, Pa., STORES OFFICES AND DESK ROOM 
assignor to the United E os tric Improvement Com: ’ 
401,270 Switch or circuit changer; William W. | in handsome new building, corner Cortlandt 
Griscom, Haverford College, Pa., assignor to the : 
and Washington streets ; every modern con- 
401,289 ‘Secondary battery; William Main, Brook- 
lyn, N. Y., assignor tothe River and Rail Electric , 
yusiest thoroughfare downtown. Low rents 
1,290 Secondary battery; William Main, Brook- 8 . obs cilia e 
a... Ny Y., assignor to the River and Rail Electric | Made on premises, or Room 5, 60 Cedar St. 
401,291 Process of preparing electrodes for sec- »? . ai - 
ondary batteries; William Main, Brooklyn, N. Y., A large store in the above building, with 
yany of West Virginia. p P : . 
I 401,296 Electrical call bell; Joseph G. Noyes, New | Tented in sections for any business allied to 
aany, same place. 
401,304 Device for ey and operating elec- 


pany, Gloucester City, 
Electro-Dynamic Company of Philadelphia, Pa. 
venience ; most conspicuous location in the 
Li ight Company of West Virginia. 
Light Company of West Virginia. 
assignor to the River and Rail Electric Light | Com: | 100 feet of plate glass frontage, will be 
York, N. Y., assignor to the New Haven Clock Com- | the electrical. 
tric lights; Charles W. Russell and John L. Drake, 





Full Size!!! 
‘NO ONE 


Denies this to be 





Providence, R. 
401,317 Dyns amo or magneto electric machine; 
Edward Weston, Newark, N. J., assignor to the 
United States Electric Lighting Company, New ] 
York, 

401, 318 Dynamo electric machine; Edward Wes 
ton, Newark, N. J., assignor to the United States 

















Electric Lighting Company, New York. N. Y. * 
401,322 Apparatus for the application of elec- the only safe au 
tricity to propel vehicles; Frank Wynne, West- tomaticinthe 
minster, County of Middlesex, England. 
ARTIES having second - hand LAND 
Perfected 
Are Dynamos with lamps for 
sale will please address the under- Improvements 
signed at once, giving description Commend it to the 
; Trade. 
and price. Address . 
a 2 $6.00 EACH. 
E Aly $i R Discount(—, 
JLECTRICAL REVIEW. 
0 K A. L. BOGART, 
‘ ‘ , 22 Union 8q..N. ¥. 








All Kinds of Electrical Wood Work. | Leather Link Belt Go. 
CUT OUT BLOCKS, “amerzas Patent 


SWITCH & SOCKET BLOCKS, 
ROSETTES, FUSE BOXES, 
BASES, WOOD CLEATS, 
MOULDING, ETC., ETC. 


Leather 
Link 
Belting 





Correspondence Solicited and Estimates 








Specially 
senate Furnished. adapted to 
~¥ DYNAMOS. 





THE JAMES H. HAWES MFG. CO., FACTORY, 46 & 48 FERRY ST., WPW YORK. 
TOWANDA, BRADFORD C0, PA. en : 





WEW YORK. CHICAGO, BOSTON. PHILA. 


Detroit Electrical W orks 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunciators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIceE. 








thoroughly competent Telephone 


Manager of long experience is open | 





to an engagement. Can furnish the | 





list of references from present em- 


ployers. 
Address, S. W., 
care ELECTRICAL REVIEW. | 





FOR SALE.—PORTER-ALLEN | 
ENGINE, 11x16 3,000 Ib. fly- | 
wheel. Made by HEWES AND 





PHILLIPS. Used only three | 
weeks. As good as new. | 
Address, _| 


WATCHES 
A. B. Office of Electrical Satin — the best for electricians, railroad men, 


ineers and others whose vocation re- 
res a watch that is both absolutely non- 


WANTED. | magnetic and an accurate timekeeper, 
ELEcTRIC LICHT ACENTS Manufactured and Warranted by the 
of experience and ability, to sell Arc AMERICAN WALTHAM WATCH CO. 


and Incandescent Apparatus, isolated and WALTHAM, MASS. 











central stations. Address with full particu- 
lars and references. we. aa. MARSHALL, 
ovnamos. CONDENSERS <2 
Care of ELectTriIcaL REVIEW, sundsillendar 
New York. Rooms 2 and 4, University Building, New York. 





THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


have large se for yo one R. R. Ties, 
Telegraph Poles, 


WILLIAMSPORT, PENN. 
The First Real Improvement 


POROUS CUP BATTERIES 


Since the Invention of the 


LECLANCHE, 





SEND FOR , CATALOGUE. 










SEND FOR 
Circulars and Price List. 


tre Leclanché Battery Co. 
149 West 18th St., New York. 


Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YOoRrReE. 
Manufactory, F.ushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Flectroliers s fombination Fixtures 


UNSURPASSED FACILITIES 


For producing fixtures most approved designs for any system of 
7 a ~ INCANDESCENT LIGHTING. 


furnished upon application. estions from architects and 
decorators faithfully ma. 





Ra “AAs 











Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


This is the Dust-Proof Washer. 


D. W. Baker. 














BUY NO BE LL S&S Minot IT. 
NAZAZER & STANLEY, 


ELECTRICAL ‘HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORK. 














Eveene F. Paiiuips, President. W. H. Sawyer, Secretary and Electrician, 


AMERICAN ELECTRICAL WORKS 


MANUFACTURERS OF 


Patent Finished [nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire 


Panny AOD ES OTT a 
ANTI-INDUSTION AERIAL AND UNDER- 
GROUND CABLES, ETC., ETC. 
OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent, 
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INCANDESCENT LAMPS 


—— FOR -—— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 
The only safe socket for series lamps and the 


only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. 
620 Atlantic Ave., BOSTON. 


WRITE 


18 PARE ROW , 








For the Electrical Review’s Ne: 
Catalogue of all Electrical and Scien- 
tific Books. 

EVV’ YORE. 





Plating Machines that re- 
quire a speed from 1800 to 
3600 revolutions per minute 
are Useless Toys. 


$100.00 


LITTLE WONDER” 


DYNAMO-ELECTRIC 
MACHINE. 


Over 1000 in Successful 
Operation. Has the largest 
sale ofany Electro-Plating 
Machine. 




























Me SEND FOR 
b CATALOGUE 

OF 1889, 
— 


meres and 
ffices, 


Yewark, Wd. 








Lei-2So MERCER sr. NEW YOoR IX. 


——; MANUFACTURERS OF—— 


Electric Light Appliances, Fittings, [nsulated Joints, Fixtures, 
GLOBES, SHADES, FANGY LAMPS, 


ETc., ETC., ETC. 
SEND FOR CATALOGUE E. AND SUPPLEMENT. 


Manufacturers 











18 Fulton Street, a: E, D. 


H.B.& C. BAXTER, 








Bernsteinflectri¢(o. ELECTRICAL CONTRACT WORK. 





Detailed Suiesien made and “Contracts taken for 
EQUIPMENT OF COMPLETE 


Steam and Electrical Plants 


ANY SYSTEM 
ARG AND INGANDESGENT LIGHTING, 


CENTRAL STATIONS, 


And ELECTRIC STREET RAILWAYS, operated overhead, 
underground or by storage batteries. 


Address,. 


EUGENE T. LYNCH, Jr., Consulting Engineer, 


120 BROADWAY, NEW YORK. 














NEW YORK BELTING AND PACKING CO. 


WAREHOUSE: 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 


With Smooth Metallic Rubber Surface 





























This Company has Manufactured the 
Largest Belts made in the World for the 
ee elevators at Chicago, Buffalo and 

ew York 





We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 





JOAN HEH. CHREEBEVER, Treasurer. 


BRANCH HOUSES AT BOSTON, PHILADELPHIA, CHICAGO, ST. LOUIS, 
European Branch: Pickhuben 5, HAMBURG, (Freihafengebiet), GERMANY. 











Seno FoR CATALOGUE. 


JAMES LEFFEL & Co. 


COMMITEE ‘) 


Man i "wo 


lin GARY & M 
ers 234 West 2g 
+ SPRINGS 


IIIISIIILS 


—LEFFEL— 


THE OLD RELIABLE 
WATER WHEEL. 








aN 








ELECTRICAL REVIEW BINDER FREE | 


The Electrical Review will send 
a FREE BINDER to every sub- 
scriber in the U.S. and Canz uli u 
who sends $3.00 for a year’s 
subscription. 


Address, 
Electrical Review,13 Park Row, N.Y. 





SPRINGFIELD, O., or 110 Liperty ST., N.Y. 








2th, 1889, for an Auger for boring 

Wooden Tubes A a ‘special design, which Auger Bit 

it is neceSsary to use in order to bore tubes with a thin shell 

ind have a perfectly smooth bore the entire length of the 
ube with the hole in the centre of the stick at both end 

ind you are further notified that I will sue for a royalty on 

ill tubing bought of other parties that has bored with 

in — Bit of my pe patent, or an infringement of the same. 

o pares ving any right to use said patented 

\uger B 


ae are hereby motites that I have letters patent, . grant- 
ed me on March 





BROWNLEE & co., 
DETROIT, tome. 


CEDAR TELEGRAPH POLES. 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets, Oak and 
Locust Pins, CEDAR TIES, 
For Electric Railways. 


Very respectfully yours, 
FRANK T, WYCKOFF, Proprietor, 


The Wyckoff Pipe Co. and The Wyckoff Creosoting Co., 
WILLIAMSPORT, PA. 











EARADAY 





CARBON Co., 
ELEGTRIG LIGNT GARBONS, 


PITTSBURGH, PA. 
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Empire City Etectaic Company, 


DEY S’IFREET, 


O. E. Mappen, E. T. 


President. 


GILLILAND, 
Vice President. 


OFFICE OF 


EMPIRE CITY ELECTRIC CO., 


15 DEY STREHT, 


New York, March 29, 1889. 
Dear Sir: 

We desire to call your attention this week 
to our ‘‘WHITEWOOD MOULDING and CLEATS’’ for in- 
side electric lightwiring. We manufacture these 
in large quantities at our factories in Michigan, 
and keep also in stock at No. 15 Dey St. Prices 
for same will be found very reasonable and 
quality superior to any in the market. 

We have also a large supply of BEST QUALITY 


‘'olear’’ seasoned CEDAR POLES of any size, at 
very reasonable prices. 
‘*CROSS ARMS,’’ ‘‘PINS’’ and ‘ ‘BRACKETS’’ 


we have just rec’d a large consignment direct 
from our mills. Should you need any of above 
it will pay to write to us. 


Very Truly Yours, 
THE EMPIRE CITY ELECTRIC COMPANY. 








NEW YORK. 
MANUFACTURERS AND DEALERS IN 


Telegraph, Telephone, Electric Light 


— AND — 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION. 





All kinds of Bare and Insulated Wires and Cables, Batteries, 
Bells, Annunciators, Burglar Alarms, etc., Insulators, 
Pins, Brackets, Cross Arms, etc. 





INCANDESCENT LAMPS of best make to fit 
any socket. 


CARBON POINTS of best Foreign and Domes- 
tic Manufacture. 


WHITEWOOD MOULDING 
low prices. 


NEW CATALOGUE JUST PUBLISHED. 


In Fact, Everything inthe Electrical Line 


Estimates Cheerfully Furnished. Correspondence Solicited. 
Discount Sheet furnished to any one in the Trade on application. 


and CLEATS at 














The Question of the Hour! ELECTRICAL TESTING BUREAU, 








Next to the interest in the lighting of a city, the 
public demands rapid transit, and grasps with avidity 
anything calculated to enhance it. 


“THE 
ELEGTRIG 








RAILWAY.” 


BY FRED H. WHIPPLE, 


is a new and original Book upon the subject, designed 
especially to inform the practical business man without 
the use of mystifying technical terms, and formulz. 

There is information in it of value to the owner, the 
officer and the employe of every street railway or user of 
power for any purpose. 





Price, Paper Gover, $1.00. 
Bound in Flexible Russia, $2.00. 





PROFUSELY ILLUSTRATED. 


This Book treats of Electric Power in all its phases. 


FRED. H. WHIPPLE, DETROIT, MICH. 


Send your name, business and address, and be correctly reported in Whipple’s 
Nationa | Electrical Directory. 





JOHNS HOPKINS UNIVERSITY. 


EPORT of a series of tests of the insulation resistance, capacity 
and conductivity of a sample covered wire sent by 


‘The India Rubber & Gutta Percha Insulating Co, 





| 








The sample submitted for measurement was 2027 ft. in length. 

Thickness of insulation was .281 c. m. 

Diameter of wire .1632 c. m. 

The wire was extremely flexible and was coiled and uncoiled several times before 
measurements were made. 

The insulation consisted of several layers of India rubber, with an external cotton 
braiding. 

The coil was immersed in water on Dec. 16 at 8.30 P. M., and tests were begun the fol 























lowing morning. Both the Direct and Loss of Charge methods were employed. The fol- 
lowing are the results : 
‘apacity in Microf Insulation Resis * 
CE” | SU et [etn DATE 
453 11240 8.5 Dec. 17 
441 9558 13.3 Dec. 18 
456 10080 13.0 Dec. 19 
441 10183 11.0 Dec, 20 
450 9620 10.8 Dec. 21 
450 10000 12.0 Dec. 27 
Direct deflection 7200 meghoms per knot at 12° C, on Dec. 27th. Conductivity was 


obtained by making a number of measurements of the diameter of the wire, and a determi- 
nation of the resistance of the entire length of the sample at a definite temperature. 

The conductivity was 98.5 per cent. that of pure copper as given by Matthiessen. 

For the eleven days that the wire was in watcr the insulation resistance remained prac- 
tically unchazged, and the slight variation which occurred can be accounted for by the 
difference in temperature, etc. 

The insulation seems to be less affected hy changes in temperature than that of other 
samples which we have tested at various times, Very respectfully, 

[Signed] LOUIS DUNCAN, 


JanvuARY 5th, 1889, Cc. A. LIEBIC, Jr. 


WM. M. HABIRSHAW. 








MANUFACTURERS OF 


Polished # [Jressed Threads 


Yarns in the Grey and in all Numbers and Colors. 


‘We make a Specialty of Threads for Covering Wires for Electrical Purposes. 
Samples Sent on Application. 


Correspondence Selicited. 
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AMERICAN AND 
ON ELEGTRIGITY * 





FOREIGN BOOKS 
ITS APPLIGATIONS. 





ELECTRICITY, MAGNETISM, ETG., ETC. 


eee ME oe Ee SELES Ee ee eee tes 4 00 
—_ Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 

weet TE En OT TOO OE EET ET POL OIC TET ET Te 75 
Anderson. Lightning Conductors. Cloth..............0.sceeesseseesseceecvens 6 50 
Atkinson, Elements of Static Electricity.............0005 scccecccescoes soveee 1 50 
Ayrton. Lecture on Electric Railways... .......-.c.ccececcscscsccecscceceseecs 20 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages 

ees 0 haldios- ace isecacevetilenesesse-ssobeesdeccceue des 5 
BEEBE, sevinreecwescscnsbeveewenedetbedsesceeboesvones 4 00 
PORNO, Ay PEE IIIGIEN gio ssessipnisieeccreviasiieowerwsewetseseescaseed's 75 
MCN, et NN oii 0c 5.95.5 co anaieecssindls eves seccevcvuvesesss sive 2 00 
Brennan. A Popular Exposition of Electricity. 191 pages............++++ aia oa 7d 
Blakesley. Alternating Currents of Electricity. Cloth.............02 seeeeseess 60 
Bottone. TheDynamo. How Made and How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researches, Cloth ...........cccccceccccecccecccceecsees 5 00 
Cook. Magnetism and Electricity, Cloth, 48 illustrations...............00..+00. 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams............. 15 
Davis. Manual of I III INOS. 5 s:o: 5a ervisco-oo'ov svesideneeesvesos 8 00 
Deschanel. Electricity and Magnetism. Cloth............cccceccceccccccececers 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages ............-.0eeceeees 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

Oe ENE laa oe lewis enene: a ceaeonidiccieiae veered veseedoceser veces 60 
Du Moncel. Electro-Magnets. Boards, 50c., English Edition.................0.- 75 
Dyer. Induction Coils; How Made and How Used. Boards.............0000s0+% 50 
ELOCURCIOY, PU LIME CHE NING GE EOIN. osc c scecesisicesivein-ous ds dens see sidnen sions aneesees 6 00 
TEVGPERE, “WRN MAG FRONT COMMUNE, 05. 65ccssccccicvccccccesercvcessevesevees 1 10 
Faraday. Experimental Researches in Electricity. 8 vols., cloth............:..+- 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
Pe, ee iccvcwadsnccreerecid obbes <odsinsessee sede oSos 04s 1 50 
Fleming’s. Short Lectures to Electrical Artisans. ..........seeesecceceee seeees 1 50 
PURCM: SEO NOON 5 6515.56 sie ccc acncinnqewiad ee euids HoNseereee seneees 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations..............+... 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth........ 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteriesof Plante and Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth..................00- 80 
GOENTIC, “FUR Be BION es snc irenccssicnc os cveessececcsesee oveves 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism................. 2 0% 
Heap. Electrical Appliances of the Present Day Cloth.... ............eeeee0e 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations............ 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth..................... 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations....................0. 60 
Harris, Rudimentary Magnetism. Cloth, 165 illustrations...................20.- 1 40 
Harris. Galvanism, Animal and Voltaic Electricity................... cece cece 60 
Hering. Winding Magnets for Dynamos. 63 pages...............cccecceceecees 1 25 
SOREN; TON OND POMNEMNMID 6 or fiidis we cpede ee uedwceedeaee-e es soseee ve oe saieeees 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations............:.... ... 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 30 
Kohlrausck. Physical Measurements, with Appendices on Absolute Electrical 

ERIM stig ses re cr ccibs idecabe ser voir ete <inecdelesemee palenane shsiniage we 
—_, Hand-Book of Electricity, Magnetism and Acoustics. 40 illustrations, 

CER arcade i Bids marks oa da RENTER AEE One eek ons dames eine ee 2 00 
Levander. Solutions of Questions in Magnetism and Electricity, Cloth ......... 1 00 
Lightning Flashes and Electric Dashes ..................-.-- eae ben <bean 1 00 
Lloyd, "Fremtwe OR MGMMOUIE, «0.0. occccccscovsivce especes imiceene oro 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

PR a Seni ia te miu thes evedenberavieeds¥ scene ad gunneedeneanebsewe 2 00 
Mahon. Principles of Electricity ................ Or Ae Ee Ste rere 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 

ee 0 NIN oii ciacsesies orsinvieipindss Sasi Saule mashes caus neeemen 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

EE aS SPE ree ee en 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations....... 2 00 
Pe IEE, a o.cinnisdccsonvtinese-cesdvenbieeus ecwi et seunese 2 00 
CCS, ND OEE ON OIIID, o.0'0.0.6:60.6's bein ecu eoecsecceveeeeeessoetescos 75 
Mendenhall. A Century of Electricity..........sccsssseccsesccesece (am eseenerewe 1 25 
BECEWIR, “POUMINy OF INVOMMODR 6. ccvcccceccvesesecesecsacccsevecescvesees 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...................++:. 2 50 
PRUUTO;  FUNONEIONEY GEE SUN. ONS bo. o.cs cs sérwecicedeaeienes Gevedcecescecess 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations........... 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables..... 2 50 
Niaudet. Elementary Treatise on Electric Batteries; Cloth, 55 illustrations....... 2 50 
Nipher. Theory of ——— Be NEE RE a a ee aa ree 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated. .............. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth......... 40 
Parkinson. Ocean Telegraph to India........ ........ ESR en re ‘wore 0 
— aa of Lightning and Means of Defending Life and Property from its 

Ae CEMA CLAS OES H SR EEE GREENE Rb oe peed 64% 09)54-0¢:60-0-.0 8 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations................. 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations......... 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

Se aes iat ie nia riences calcio cvisieven aie ctewewisesie-os ee nes/s a 
Rankine. Rules and Tables for Engineers................00cseeceeceeeeeceecees 4 00 
Reports of the Committee on Electrical Standards. Cloth...............sesee000- 8 75 
CEE, eI OE PE OI ain csio rien cvictineviccsevsesecesesevssesibece oe 50 
Salomons. The Management of Accumulators ....... ......0.00ccececececeeece 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated...................+- %5 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations.......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth.............. 60 
Tarn. Magnetism and Electricity. A book for students................00.00e0e0 80 
acti 6 eNO SPMIIE IIR io 6 ccd co bcisewosrnereered toot tasseuseecenereee 2 00 
Thompson. Elementary Lessonsin Electricity and Magnetism. Cloth, 168 illustra- ‘* 

I aiden eee a ates Ae AAO TRACER SRR TED RITHOCED. seb eus wine dvews 5 
Thompson. Recent Progress in Dynamo Electric Machinery............-..++++++ 50 
Thomson. Electro Staticaand Magnetism... ........cccsccccccccccccscccccccecces 5 00 
Tregiohan. Prictional WIcteichty,.........cccccccccsvvcvcccscssccccescecsecsses 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............. 1 00 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

Ce IS Ks ewiseocsdinescncesswcse Pe ee eae eer 2 75 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages,.......... $1 00 
Woodbury’s Protection and Construction of Mill Floors, Cloth...........++seeee. 2 50 
Welch. ‘Table of Relative Weights of Copper Conductors,....... ..+seseeseseees 
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Woodward. Arithmetical Physics. Boards.............cccsscsesesces pkeemeoune 80 


TELEGRAPHY & TELEPHONY. 


Abernethy. - Commercial and Railway Telegraphy. Illustrated, cloth......... eves 
Beechey. Electro-Telegraphy. Cloth, 36 illustrations....... Pragcdswontegeguseee 
Clarke & Sabine. Electrical Fables and Formuley. Cloth.........cccccccsscoccoes 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages............+++--- 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections.............+.. 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth.... ......... 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages....-.........-seeeeeee 
Field. History of Atlantic Telegraph............0.cecescccccccccccccccccesceres 
Globe Telegraph Code,........ccccsccccsccccccosccccsccccescsecsseessscccccccs 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth.......... 
Jones. Historical Sketch of the Electric Telegraph. ............--e0s-e0+ Jeaee 
Lardners. Electric Telegraph Popularized 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages. ... 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c, cloth, 

FO, SI, Be wee on 3:09n te a0 Gives onrinivn td es~w pon beesedeesincess tenes see 
Maver & Davis. The Quadruplex. Cloth, 126 pages. ............-+seeeeeeeeeees 
Mullaly. Laying of the Cable...........0sccceecerescccccccccccecscocccescreccs 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations... .. 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 

Ra 5 6.55 Ciinice chon cpr scasmeeen ececseeeesins = 9959664506,00000 8086008 
Preece & Silveright. Telegraphy. Cloth......... (h ccsareape een ne earch saminlenley 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols... 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations. . 
Sauer. Telegraph in Europe ; 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 
Smith. Manual of Telegraphy. 81 Illustrations, paper 
NE TU iitcsdie osceiguce heres ee Perea yRawNeeide sun 05 99%_ 205s 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

DO Os ois 5 5 0 onc pro einis onicinpre'y wieniewasintivein 196 101 409100008 40 $s 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 
Dolbear. The Telephone. Cloth, NN oda ics inicio « wea eene aan cees 
Du Moncel. The Telephone, the Microphone and the Phonograph. ‘70 illustra- 

tions, cloth....... . Sis uae gee aaa ae EN RS abe salen Keqioe one eee ee 
Lockwood. Practical Information for Telephonists. Cloth........... ... ..+... 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations ....... 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

BIRVINEB.  cccccccccccccsccceqcesescesoeseseresees S04 s800se'ee wep dewevedié 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


tems & Boulard. The Electric Light. Its History, Production and Application. 
MEG oc:issaeevasreetenessttsnechanserrsaesentbhes ss eeee Meese wae 
Badt. | nai Tenders Hand Book. General Rules for the Care and Operation 
of Electric Light Plants. 70 iJlustrations, 93 pages..........6+ s-eeeeeee ose 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth 
Day. Electric Light Arithmetic, Cloth...............+-+-e0-5: ee ee 
De Cew, Glacer. Magneto and Dynamo Electric Machines.... .........4-..+++- 
Du Moncel. Electric Lighting. 66 illustrations, cloth 
Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15 00. Vol 2... 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882 ..... 
Foote. Economic Value of Electric Light and Power. 191 pages.......... eats 
Gordon. A Practical Treatise on Electric Lighting. Cloth........-.--++-+++ ees 
Grierson. Electric Lighting by Water Power........ eee . 
Hedge. Precautions to be Adopted on Introducing the Electric Light..........-.. 
Hedges. Central Station Lighting. Paper. ......--eeesseeeeererreecers aera ome 
Holmes. Practical Electric Lighting. Cloth........+s.sseses seer ses see 5 aac 
Higgs. Magneto and Dynamo Electric Machines. 801 pages.....-------+---++-++ 
Maier. Arc and Glow Lamps...........eeeeeseceereececceeeeeees eee ere oe 
Prescott. Dynamo-Electricity. Cloth............ceeeeeee seer stceenecerecerees ; 
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Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations ........ 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth 
Schilling. Present Condition of Electric Lighting. ..........-+++++seeeeeeeeeeeee 
Thompson. Dynamo-Electric Machines. Mlustrated, boards..............-+-.-++ 
Thompson. Dynamo Electric Machinery. 57 illustrations, boards.... .. cer eeeees 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations. .... 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 

IN ois pcan coe aa ginieme Gang Vue aeeig bine Choe OW mEESs ibe es ten ewes ee 
a 1 Electric Light: its Production and Use. Cloth, 94 illustrations........ 
Du Moncel. Electricity as a Motive Power. Cloth.......... Peete 
Kapp. Electric Transmission of Energy and its Transformation...............--. 
Urquhart. Electro Motors. Illustrated. .....-...-..+eseeeseeeeeeececeeeeeeeees 
Walker. Practical Dynamo Building for Amateurs..............+-sseeeeseeeeees 


TESTING AND MEASUREMENTS. 


Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations..... ......... 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.... ........-...--- 
Lockwood. Electrical Measurements and the Galvanometer. 
Smith’s. Dynamometric Measurements...................-cccecccceceeeeeores ee 
Swinburne. Practical Electrical Measurement. 565 illustrations, 155 pages..... ee 


ELECTRO-METALLURGY, ELECTROTYPING, ETC., ETC. 


Badt. Bell Hanger’s Hand Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
pe ee a er er re ie 

Bottone. Electric Bells and All About Them. Practical Instruction for Electric 
Bell Fitters. Over 100 illustrations, 190 pages.................ceeeeeeeeeeee 

Bottone. Electrical Instrument Making for Amateurs,.......ccecsecceescesrcees 

Wataian,. Tiertecivalc, Cot, BO0 BaRe so 5 oc. css 5s 0:60.05: 00.5:0109.0:001.0:0:00 00000046 

Gore. The Art of Electro-Metallur; NG, SII: 3 5 ove vccceusinn sensu tes 

Napier. A Manual of Electro-Metallurgy. Cloth..............eeeeeceeeeeeeeeee 

Urquhart. ewig om A Practi 

See eee Ee ore et ck eee eee 

Wahl. Galvanoplastic ney Nene 

Watt. Electro-Metallurgy, OMe UOMO: SIGs o oiiso0n se cc ccccceceesees 

Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations......... EGE ln PX ERE 

Wilson. Stereotyping and Electrotyping. Cloth, 195 pages..........- .....+.++- 

Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
; mit by Express or Post Office 
Money Order, Postal Note, Draft or Registered Letter: Address 
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ELECTRICAL REVIEW PUB. CO. 


P.O BOX, 3329. 


13 PARK ROW, NEW YORK. 
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Tue JULIEN ELECTRIC TRACTION CO. 


Principal Office, 120 Broadway, N. Y. 


New York, April 13, 1889. 
We beg to call your attention to the present state of our system of Traction on Fourth and Madison Avenues in this city. 


The last car which we put mto actual passenger service (Car No. 7), and which is the standard type of car that we have finally adopted, 
is making five round trips per day between Eighty-sixth Street and Madison Avenue and the Post Office, or 574 miles daily. This is a car-day’s 
work on that line. 


During the past forty (40) days its receipts in cash have been $998.10, exclusive of 998 





transfers, for which it gets no credit; this is at the rate per annum of . . $9,106.75 
The average earnings of horse cars on the same Line are - - - . - - 6,387.50 
Difference in favor of the Julien System - - - - - - - - - $2,719.25 
Deducting from gross earnings $4 a day for driver and conductor, and $3.60 per day for 

motive power, wear and tear, and royalty, would leave per annum - - - $6,332.75 
Further deducting 6 per cent. interest on $6.000 (cost of the car with battery, racks, 

stationary motors, etc.) - - - - - . - 360.00 
Leaves net earnings . - - : - : : : $5,972.75 


These net earnings will more than pay the entire cost of the car and its equipment at the end of the first year. 


During the time the car has been in operation neither the batteries nor the motors have required attention nor the expenditure of one dollar for 
repairs or renewals. Even the brushes have not been changed, nor do they show any wear. 


Car No. 1 on Fourth Avenue line commenced service on September 3d ultimo, and on April 8th her batteries were examined for the first time. 
They had not in this period been lifted from the cells to be cleaned or inspected. They were found to be in as good condition as when they were put in 
service—not a single plate in the whole battery showing any wear, injury or depreciation. 

At one time it was thought that the handling of the batteries in our system of traction would be a serious obstacle, but this Company has now a 
battery shifting device whereby, in the length of a car body and on either side of the pit over which the car stands in the station, sufficient batteries are 
stored and manipulated to do the work of one hundred and thirty-five horses. The racks which contain the batteries and the hoists, which are run by 
two small stationary motors, do not, in all, cover as many cubic feet as two sixteen-foot cars. By aid of this device the batteries are changed in less than 
three minutes. In actual time, less than five minutes are required to inspect the car thoroughly and change the battery. . 


An additional and important feature of this system is that a street railway need no longer have its own generating machinery, as must be the case 
with cables, over-head wires and conduit systems. In every town and city where there is a central lighting station, power for charging the batteries may 
be purchased for about two cents per horse power. So that the plant of our system will be reduced to the simple device of one battery-rack, as above de- 
scribed, for each set of fifteen cars and switch-boards for governing the distribution of the current. Can anything be more simple ? 


The cost of motive power for a car day of sixty miles we estimate at #3.10. By motive power, we mean the cost of energy at two cents per horse- 
power, and $700 per annum for maintenance of batteries and motor. These figures are the result of our present experience. To those who may think two 
cents per horse power is a low estimate, we may say that we have offers from electric companies to furnish power at that figure. Indeed, it is furnished 
for less in some cases. 


We guarantee our cars to do efficient service, and we will agree to maintain motors and batteries for a fixed annual sum. 


Our new cars, thirty of which are now under construction by the Stephenson Company, will weigh but a fraction over six tons, or, in other words, 
but little more than the cars of the overhead system. 


The following is a statement of mileage, passengers carried, ete. : 


Record of Jullen Storage Battery Cars on New York & Harlem Railroad City Lines, New York City, to 
March 31, (889, inclusive. 

















Number of Car. | Miles Run. | Passengers Carried. 
_———s __— | nisin | - 
f 3,057% 27,076 
2 1 ,276% 11,097 
3 1 ,922% | 16,040 
7 | 1 ,875% | 16,782 











RECORD OF CAR No. 7. 


This new car was put into regular service on February 23, 1889, and has since been run ona special 
schedule of 57% miles per diem, exclusive of Sunday. 



































Date. Passengers. | Transfers. | Mileage. Trips. Cash. Remarks. 
April | — 26 57% 5 $22.25 Rain 
PE 2 520 34 572 5 26.00 Fair 
2 537 26 | 57% 5 26.85 - 
i a | Be F ths : 26-23 ; 
te § 5 oo8 48 574s 5 27.70 

unda 
- 8 536 y 26 572 5 26.80 7 
“ 9 529 26 57% 5 26.45 . 
ce | Bel rf om | B | Be | 
+. s- 533 15 57% 5 26.65 Rain 











onl 
aks 
m 


JULIEN ELECTRIC TRACTION CoO., 


120 BROADWIAYW, MN. WY. 
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PITTSBURGH, PA. 


The Pioneers of Incandescent Lighting 


Ee WS 


Alternating Gurrents* 


AND OWNERS OF 


FUNDAMENTAL PATENTS PERTAINING THERETO. 








COMPLETE CENTRAL STATION QUTFITS 


Alternating Current Apparatus, 














Direct Current Apparatus, 
Are Lighting Apparatus, 
Electric Motors, 


Electric Meters. 


1 5Q Sentral stations in Operation { 5( 


OFFICHS IN ALI LHWADING CITIES. 
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ELECTRIC CO., 


PiTTsBURGH, PA. 


The United States Electric Lighting Co. 


Leased and Operated by The Westinghouse Electric Co. 

















SALES DEPARTMENT, 120 BROADWAY, NEW YORK. 


ARG AND INCANDESCENT APPARATUS 


— FOR — 


ISOLATED LIGNTING 


EFFICIENT APPARATUS. 
ECONOMICAL LAMPS. 
INGENIOUS DEVICES. 
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Sawyer-Man Electric Go. 


510 West 23d Street, New York. 























| 


[ncandescent-s-Glectric-s-|_ amps, 


—— AND -— 


SUPPLIES FOR ELECTRIC WORK. 





























Electric #& Combination Fixtures. 








CORRESPONDENCE WITH DEALERS INVITED. 
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WEATHERPROOF LINE WIRE, 


t= WRITE FOR SAMPLES AND QUOTATIONS. = 


THE ELECTRICAL SUPPLY COMPANY, 


ANSONIA.. CEIICAGO. BRANCH OF FICE. 
Factories and Eastern Office, ANSONIA, CONN. Warehouse and Western Cffice, 171 Randolph St., CHICAGO. 505 Delaware Street, EANSAS CITY. 
EASTERN SELLING ACENTS, T. F. HUNTER & CO., 37 CHUR“H STREET, N=W YORK. 


eee fea meee MRIS ENGINEERING COMPANY, 





TOOLS. 





UNEQUALLED 





CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 


ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


61 OLIVER ST., 109 LIBERTY ST,, 81 LAKE ST.,, 
BOSTON. NEW YORK. CHICAGO. 
SEND FOR BOOK DESORIBING SEND FOR NEW CATALOGUE. 
Grinding, Screw Cutting, and other Special 
Fine Tool Making Accessories. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 




















W.R. OSTRANDER &CO 


21, 23.825 ANN ST. NEW YORE, Sperry Electric Company, 


Manufacturers of 


SPEAKANNUNCIATORS. ~~ | Factory, 194 to 198 So. Clinton St, Chicago, Ill 


Electric & Mechanical ‘Bell. 
FACTORY, 








MANUFACTURERS OF THE 





Improved Sperry High and Low Tension 








Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed De Kalb Avenue, Systems of Arc Lighting, 
with special reference to the Hienest EFrFricrENcy. BROOKLYN. 
Our Extended Experience Fnables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. Send for Illustrated Claiming the Highest Efficiency, Reliability 
ST. LOUIS, KANSAS CITY AND OMAHA. Catalogue. and Durability. Perfect Regulation. 








C. H. Jackson, Prest. Epwarp S. Perot, Vice-Prest. Jas. P. McQuarne, Sec’y and Treas. 


TNE NATIONAL GONDUIT M’F’G GOMPANY’S 


WROUGHT IRON CEMENT-LINED PIPE. 


POR ELECTRICAL SUBWAYS. 


In use by the Metropolitan Telephone and Telegraph Company of New York; by the Bell Telephone Oo. of 
Buffalo; by the Police and Fire Departments of New York and Chicago, etc. 


THIS SYSTEM IS PARTICULARLY ADAPTED FOR ELECTRIC LIGHT, TRUNK & DISTRIBUTION. 
ADDRESS THE COMPANY, TELEPHONE BUILDING, NEW YORK. 


BAIN, 16 Market Stet, Charles B, Vincent € Co. AMERICAN ELECTRICAL DIRECTORY Fon 1889 


CHICAGO, ILL., | Ball High Speed Automatic Cut- Off Engines PRICE, #5.00. 


General meat Work, in all branches of | Perfection of Regulation, E 


Electrical Engineering. Consultation, eto. | WAINWRIGHT ComrEn Conmas. Tupe| , The best and most permanent medium for advertisers in the electrical 


Correspondence confidential. TRY ME. Steam Boilers of Steel or Iron. field. 
The work reaches every electric light and power company in the coun- 


try, besides telegraph and telephone companies. 
wVimM. FH. CODE, This year’s issue enlarged and improved. 
ELECTRICAL ENGINEER, | THE LEHIGH VALLEY Lists and reports of electric light and power companies, reports of 
No, 77 TENTH AVE., NEW YORK CITY. CREOSOT! he rE C 0 National Electric Light Association, “eo ip etc., ete. ° 
= | Send orders for copies of book, and for a vertising space to STAR 
ST ERIAL TIES er tt! ieatienttn PERTH AMBOY, N. J. IRON TOWER CO., Publishers of 


t 

wth ie same, Go 7 hae . ind ~~ Ty t, | Cc d Lumb Und Cc 

ectrica: ery an nces. e) en t d - 

Kelable, Expert Measurements, Tests and Reports duits, Telegraph Foics, Piling and Mies | AMeTican Electrical Directory, Fort Wayne, Ind. 


made, | Furnished. 


ON BLIBHOCOTRICAL SUBIECTS ON BEI:BCTRICAL SUBIDCTS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, ‘Will be mailed to any address, postage prepaid, on receipt of price, Address, 
ELECTRICAL REVIEW PUB. COMPANY, ELECTRICAL REVIEW PUB. COMPANY, 

k Row, New York. P, 0, Box, 3,329. Park Row, New York. P. 0. Box, 3,329. 
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FISHER-RAE ELECTRIC RAILWAY SYSTEM, 


FOR STREET AND SUBURBAN TRAFFIC. 








Embraces new and valuable improvements which are requisite to economical operation and high 
efficiency. 


THE ONLY SUCCESSFUL SYSTEM USING UNDERGROUND CONDUCTORS. 


8 MILES OF CONDUIT IN ONE ROAD AT SAN JOSE, CAL. 








OVERHEAD CONDUCTORS. 


IMPROVED TROLLEY AND TROLLEY SUPPORT line of 
neatest design. Avoids ‘“‘flashing’”’ at wheel or 
line contact. 


THE FISHER-RAE ELECTRIC RAILWAY SYSTEM 


contains new features that will commend it to the careful 
attention of Street Railway Managers looking for reliable, 
easily operated and efficient electricat apparatus, de- 
signed to stand the test of work. 


The FISHER-RAE SYSTEM 


can be placed upon existing roads without alteration of 
track or road-bed, and upon cars in use without interrup- 
tion to traffic of road. 





POINTS OF SUPERIORITY. 


A SINCLE MOTOR CEARED TO BOTH AXLES WITH 
IMPROVED NOISELESS CEAR. 


FLEXIBILITY BETWEEN MOTOR AND CAR AXLES, 
INSURINGC CLOSE MESH AND PREVENTING 
BREAKING FROM SUDDEN STRAINS. 


The use where desirable of a separate motor truck, 
making a six wheel car, securing greater comfort to pas- 
sengers; motor trucks easily and quickly detachable, 
enabling change of motors from closed to open cars. 

CORRESPONDENCE solicited, estimates furnished, 
and references given to important roads now in success- 
ful operation. 


DETROIT ELECTRICAL WORKS, 


7th and Woodbridge Streets, 


DETROIT, MICH. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIFRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. 


Copper Magnet Wire, Flexible Silk and Worsted 


Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


<seggalaaes 

















J. L. BARCLAY, Selling Agent, 
THE ROOKERY, CHICAGO, ILL. 


PATENT “KK. LINE WIRE 


FOR ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE LINES. 


Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 








Sian, 











NEW YORK OFFICE, 25 Park Place, 


THOS. L. SCOVILL, NEW YORK AGENT. 





PAILLARD OH- Macher WATCHES. 


errr, Ry SEE THAT 
AVOID = @igaerecee  “Paillar’s Patent” 
Spring” 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


Is engraved on each movement 





18 size full plate movement. 





THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Ootton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting. - 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete, 
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W. D. SARCENT, President. JNO. A. BARRETT, Vice-President and Consulting Electrician. 
E.H. UTLER, Treasurer and Manager. 3 FRANK A. PERRET, Electrician. 


THE ELEN TRON MANUFACTURING COMPANY 


Cor. Jay and Plymouth Sts., Brooklyn, N.Y. © New York office, 150 Nassau St. 


MANUFACTURERS 0 ————— 


Perret Electric Motors # Dynamos 
SMALL SIZES A SPEGIALTY. 


i-8 TO 2 H. P. 








THE DISTINCTIVE FEATURES ARB: 


Z/-> LAMINATED FIELD MACNETS, 
LOW ARMATURE RESISTANCE, 
NO SPARKING UNDER CHANCES OF LOAD, - 
EXCELLENT WORKMANSHIP. 








In Efficiency, Regulation, Simplicity and Durability our Machines Show Great Superiority. t»minatea vi eld Magnets, by the uso of 


wie higher aie obtained thar 
Careful Investigation Invited. | Oatalogues Furnished on Application, esible 0 


Sprague Electric Railway and Motor Compan, 
THE NEW SPRAGUE ELECTRIC MOTOR TRUCK. 


DETAILS OF TRUCK: 


Flexible Suspension, Noiseless Gearing, All Bearings Self-Oiling and Dust-Proof, Brushes of 
a New Design, and Perfection as regards Ease of Running. All Parts Completely Incased and 
Protected from Dust. All Bearings independently Removable. Every Part Designed to be 
readily Accessible, and to Reduce all Necessary Attendance and Care to a Minimum. 














FOR CIRCULARS AND FULL INFORMATION, ADDRESS 


Sprague Electric Railway and Motor Go., 16 & 18 Broad Street, N. Y. 


DaFT ELectric Licht GomPaANY, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES, 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 


WORKS, JERSEY CITyY, N. J- 


THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 115 Broadway, BOSTON, 620 Atlantic Ave., 
PHILADELPHIA, 506 Commerce Street. 
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M. T. Greene, PRESIDENT. 


Gro. A. McKniiock, TREASURER. 


Ww. H. McKreioce, Szorerary. 


>Central Electric Company, & 





LS N/ 


TRADE MARK, 


A COMPLETE STOCK OF GENERAL ELECTRIC SUPPLIES ALWAYS ON HAND. SHIPMENTS PROMPT, 


CENTRAL ELECTRIC ceatnanhaast ih 


GENERAL WESTERN AGENTS OKONITE WIRE AND CABLES, 


2% Candee Weatherproof Electric Light Line Wire 


ABSOLUTELY THE BEST. 


42 LA SALLE STREET, CHICAGO, ILL. 





INGOTS, CASTINGS & MANUFACTURES 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
ia Pa.U.S.A 


512 ARCH ST. PHILADELPH 
ORICINAL MANUFA 
BRONZE IN THE 








Americal Bell Telephone Compal 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONES infringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





WILLIAMS & POTTEE, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 





NEW ENGLAND 
BUTT CO., 


Providence, R. L., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 











ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


ofr Description 
for silk, Wenstod 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 


|E.E. GARVIN & CO. 


Manufacturers of and Dealers in 


MACHINERY, 


Laight and Canal Sts., New York. 








We have the pleasure of notifying our cus- 
tomers and friends that we have secured a long 
lease of the new building at LAIGHT & CANAL 


>, Our New quarters contain about 45,000 
— sq. ft. of floor room, and has light on three 


=e ' sides. We therefore shall have increased fa- 





cilities for manufacturing and executing any 


orders that we may be favored with. Our plant will be a modern one, and all neces- 


sary tools for the proper and expeditious finishing of work will be introduced as fast 
as required. 


New York, April, 1889. 


Russell & Co. 


MASSILLON, OHIO, 
BUILDERS OF 
Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Saxp ror CaTALoGus. 


New Haven Clock ‘tone. 


29 MURRAY ST., NEW YORK, N. Y. 


HEADQUARTERS FOR 


GENUINE 


LE CLANCHE BATTERIES 


ALSO MANUFACTURERS AND DEALERS IN 


—ALL STYLES OF— 


ELECTRICAL APPARATUS. 


SEND FOR OUR ELECTRICAL CATALOGUE, ILLUS- 
TRATED IN COLORS. 


“MUNICIPAL LIGHTING,” 


By FRED. H. WHIPPLE. 


A new and illustrated book that treats exhaustively of public lighting, with carefully 
compiled facts from two hundred cities of the United States. 

This j is a valuable book for everybody interested in electric lighting. 
The underground question is presented and experiences given. 


“SHOULD CITIES DO THEIR OWN LIGHTING ?”" 


PRICH, _$1- -09 BACH. 


Send in your orders to 
ELECTRICAL REVIEW, 


13 PARK Row, NEW YORK. 


Shultz Belting. Company, 
SHULT2 PATENT F FULLED. LEATHER “BELTING AND LACE LEATHER. 


E. E. CARVIN & CO. 
































ismarck and Barton Sts., St. Louis, M 
strength of ta hide) Tye GU 


actory: Cor. B 

a et ra 
4 other, is the 

BELT MADE. Agente in all cities. Send for trial belt. oo oy 
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BELL HANGERS’ HAND BOOK 


== BY F. B. BAD. == 


106 Pages, 97 Mustrations, Flexible Cloth Binding, Type Pages 5:x3 inches. 
PRICE ONE DOLLAR. 


Just the Book for those engaged in Selling, Installing or Handling Electric Batteries, Blectric Bells, Elevator, House or Hotel Annunoiators, Burglar or Fire Alarm, 
Blectric Gas Lighting Apparatus, Electric Heat Regulating Apparatus, Btc.. Etc. 


—== THE ONLY BOOK OF THE KIND PUBLISHED. ==— 


FIRST EDITION TWENTY-FIVE HUNDRED COPIES. SENT, POSTACE FREE, ON RECEIPT OF PRICE. 


Western Electric Gompany, 227- South Clinton Street, Chicago. 


AND 70 TRINITY PLACE, NEW YORK. 


| 
ROYCE & MAREAN, [37H L AUTOMATIC 


ELECTRICAL J APPARATUS aoe one! OFF ENGINE 


Telegraph and Telephone Suppli NGINE CG 
No. 1408 LL” THE BALLE ERIE PAD 


Opp. Williard’s Hotel. WASHINGTON. D. G. | \; Gorciandt Street, Xow Yorn” © OO Room 16 = : Monthly, 
Vol. V. 113 Liberty 8t., New York. $2.00 Per Year. 


CONTENTS. 
Each Issue has 120 Pages or more. 
Valuablic matter—30 pages per issue. 
A {piresteny of Street Railways in the 






































Is the Best Ad- 
vertising Medium 
through which to 


ESTABLISHED 1884. 


EP. HARRIS, 
Editor and Manager, 








United State: — — 
118 Liberty Street, | 4 Director a ufacturers of street | Teach Street Rail- 
NEW YORE. a4, = am aterials, ways. 








WANTED. THE NATIONAL 


| | have clients who wilt pur- 

| chase second hand Arc and Incan- | ‘GRLVENI BATTERY 
| descent Dynamos, Lamps, Sockets | 

| and accessories. UNEQUALED FOR 


BELLS, TELEPHONES, 





| W. H. COLE, ) 

— Electrical Engineer, GAS LIGHTING, ETC. 

a PLATINUM CAR' ’ 
MANUFACTURERS 502 West 53d 8t., wooed emie 


New York City. 


The Celebrated BALL DYNAMOS and LAMPS | sqE-TRENTON ENGINE. 


— FOR — 
AUTOMATIO CUT-OFF, 


ARG AND INCANDESCENT LIGHTING, “*35shara"aase 


| ECONOMY, DURABILITY AND CLOSE REGULA- 
TION GUARANTEED. 


This System is mechanically and electrically | 
perfect and produces a steady, white and noiseless | i ee n Y'hgeut i 4 coon prheccond oo 
light. with the minimum of expense, both as to the | ; " WELLINGTON ? ecw ea 0m, 
power required and the cost of repairs. Belt Nolder ei 
J. E. JEFFORDS & C0., 


For descriptive Circulars or Testimonials, address (4 simplest, cheapest and 


The only real improvement 
ofa POROUS CUP. 


NO SOAKING REQUIRED. 
ALWAYS WORKS INSTANTLY, 
WILL LAST A LIFE TIME. 
SIMPLE, CLEAN, DURABLE. 
Write for circulars & prices. 


THE NATIONAL 


























ms A, evice in existence Manufacturers to the Trade. 


FACTORY: BALL ELECTRIC LIGHT CO. a - for shifting Dynamo Belts. | => QROUS CHEIIUuS 
$ Please write for circulars to Of Every Description, Made to Order. 
Oth Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. W.R.SANTLEY & CO. | 25 vears’ experience in this branch of the business. 





WELLINGTON, Oo. 2716 to 2788 Salmon St., Philadelphia, Pa. 


THE ARMINGTON & SIMS (aE 
2... PR aI R | C K % é A RT F “ 


CLOSE RECULATION, 


ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 
OVER 2,500 ENGINES IN USE. 
— SEND FOR CIRCULAR, — 
wr 


TELANE& BODLEY CO, AAAI aE 


AUTOMATIC CUT OFF - BELLS, DISQUE LECLANCHE BATTERIES, GAS-LIGHTING APPARAT 


ENCINES SUPPEES FOR ELI eaasite BELL WORK. 


Unrivalled for Strength, Dura- ar ou a 



















bility and Close Regulation. : 
CONSTRUCTION OF COMPLETE iJ W I 


THE LANE & BODLEY CS pS 20 87 SSS: | ch MsTelli tileest aalilt mee iia a & PHILADELPHIA, PA 








THE NATIONAL CARBON CO. 





CLEVELAND, OHIO. 














MANUFACTURERS OF 











ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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'G. é i eLECTAI MOTOR CO, 


402 & 404 Greenwich St., New York. 


EFFICIENT ELECTRIC MOTORS, 


MANUFACTURED FOR ARC AND INCANDESCENT CIRCUITS. 
AUTOMATICALLY REGULATED 


. NEW ENGLAND OFFICE, 32 OLIVER ST., BOSTON. 
WESTERN OFFICE, 139 .& 141 ADAMS ST., CHICAGO. 











SOUTHERN OFFICE, 25 CARONDELET ST., WEW ORLEANS. 
PHILADELPHIA OFFICE. 301 ARCH STREET. 





— City Flctric Works 


MANUFACTURERS OF 


Cleveland’s Electric Light Cut-outs 





5 to 40 Amperes. 


ick make and 
lh reak uncontrol- 
iii, led by the Handle. Q 
i = 1 licited with Electric 
». == iis Light Companies, 


| , 
iy W.B.Cleveland 
y 


PROPRIETOR, 










183 Seneca Etzeet, 
CLEVELAND, 0. 





STORED ENERCY. 


ELECTRICAL ACCUMULATORS 














- Central Station Lighting 





Railroad Car Lighting, 


Isolated Lighting, Long Distance Lighting. 














BELL HANGERS’ HAND BOOK 


Bw FEF. B. BADT. 
106 Pages, 97 Illustrations. Price. ONE DOLLAR 


Just the Book for those engaged in Selling, Installing or Hand- 
ling Electric Batteries, Electric Bells, Elevator, House or Hotel 
Annunciators, Burglar or Fire Alarms, Electric Gas ns Ap- 
paratus, Electric Heat Regulating Apparatus, Ete., Ete 


THE ONLY BOOK OF THE KIND PUBLISHED. 


ELECTRICAL RE VIEW, 
Sent, postage free, on receipt of price. 31 Park Row, N. Y. 


i“ “MONUMENTAL © MAGNETO BELL. 


For use with Acoustic Telephones and for gen= 
eral signal purposes. Works well on lines 
up to three or four miles in length. 








Send for Descriptive Circular With Prices. 


Magneto and Extension Bells, 
Hand and Power Generators of all Sizes, 


Electrical Supplies of ALL KINDS manufactured and sold at 
the lowest prices. 


VIADUCT MANUFACTURING CO., 


BALTIMORE, MD, 











ESPECIALLY ADAPTED TO 


STREET GAR PROPULSION 


AND 

For operating Central Station and Isolated Plants during 
periods of LICHT LOAD, enabling steam plant to shut 
down. 

Can be used with any Direct System for completely 
displacing gas. 

The ONLY Company owning and supplying complete 
automatic Regulating Apparatus for use with Accumu- 


| jiato 
- WRITE TO 


The Hleetrieal Accumulator CO, 


44 Broadway, New York, 


CHICACO OFFICE, DETROIT OFFICE, 
Phenix Building, 91 Criswold Street, 





Stating system used, capacity of plant, power available 
and other requirements. 
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Fort Wayne Jenney Electric Light Company, 


EOrRT WAYNE, IND 








MANUFACTURERS 
OF THE 


SLATTERY [NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


Original Jenney System 
ARC LIGHTING. 


The most carefully worked “a 
out and Complete Alternating @ | 
System of Electric Lighting in 
existence. Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed. 








CORRESPONDENCE 


SOLICITED. 





JENNEY DYNAMO AND LAMPS. 


SLATTERY DYNAMO, LAMP AND CONVERTER. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 


New York Office, Room 45, 115 Broadway. Meee ae ie a 
CHICAGO OFFICE, {85 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 
W. J. BUCKLEY, Manager. — G. A. WILBUR, Manager. 


=. ADAM SUC’S; CITY OF MEXICO. 


BENTLEY-KNIGHT ELECTRIC RAILWAY 60,, 


25 & 227 TENTH AWE., NEW YORK. 


Gontractors for the Gonstruction of Gity Street Railways and Surburban Tramways 
using either Underground, Surface or Elevated Gonductors. 











ESTIMATES FURNISHED ON APPLICATION. 





N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient and economic 
methods of operating electrically-equipped cars by.means of conductors contained in and protected 
by sub-surface conduits. Entering the field long in advance of all others, it first encountered the many 
difficulties which had to be met and overcome; and the many patents now owned and controlled by it 
effectually cover each and every detail (both mechanical and electrical) necessary to the successful 
construction and operation of an electrical railway in a city street. 





TEE CEULEBRATIEYD 


B ‘6 —— 99 Acid Alkali 
Washburn & Moen Mig. Co. sie 2 Co 


nasa o ELEGTRIGAL GOMPOUND. 


} R O N a ST Zi Zi L| | Invaluable for Blectric Light Stations and in all kinds 


MANUFACTURERS OF | of construction work, for house wiring, 


FE tron and Copper Wire for Electrical Purposes. 





underground or over- 





PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, mee 
In Long Lengths, Galvanized by our Patent Continuous | SOLE MANUFACTURERS, 
cecal | Fhe Standard Paint GCo., 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric ban Ih Service, our patent wire, expressly manufac- | 
tured for electric  acoagees has filled every requisition as regards strength, evenne:s of quality, and | 


e ond notre phy ang 
Send ce Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- | 
vice.” Sent free on application. 


59 MAIDEN LANE, NEW YORK. 





SEND FOR CIRCULAR. — 


f! Sole Man facturers of « P. & B.’’ Wire, The Electrical Supply Co., Ansonia, Conn. 
a Warehouse. Chicago Warehouse, The <P. ‘4 B.’’ Compound is sold by The Electrical Supply Co., wg Pettingell, 


‘6 CLIFF STREET. 107 & 109 LAKE ST. | Andrews & Co., Boston; T. F. Hunter & Co., and E. 8. Greeley & Co., ‘New York. 




















